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1 Introduction

1.1 Purpose

This document describes the released product files for the Version 5.0.14.0 (V5.0.14.0) delivery
of the AIRS Science Processing System (ASPS). These products incorporate data from the
AIRS, AMSU-A (AMSU-A1 + AMSU-A2) and HSB instruments.

1.2 Product Overview

Level 1A data is raw instrument data that has been unpacked and geolocated. Engineering
quantities are converted to physical units. These products are only used for instrument
monitoring and further processing; they are not distributed to the general public.

Level 1B science data is calibrated instrument measurements in physical units. Data from the
AIRS instrument is divided into separate products: AIRIBRAD has infrared data, while
AIRVBRAD has Vis/NIR data. The corresponding AIRIBQAP and AIRVBQAP QA subset
files exclude radiances and other large fields to deliver quality information in a compact format.

AIRS IR and Vis/NIR radiances are in radiance units, while MW instrument data AIRABRAD
and AIRHBRAD are in brightness temperature units.

The Level 1B calibration subset product (AIRXBCAL) collects selected data from AIRS IR,
Vis/NIR and AMSU-A for use in calibration.

In Level 2, atmospheric and surface quantities are estimated from the Level 1B data.

Level 2 products are cloud-cleared radiances (AIRI2CCF) and atmospheric parameters
(AIRX2RET and AIRX2SUP). The standard retrieval product AIRX2RET is designed for the
general user, while the support product (ARIX2SUP) contains interim and experimental portions
intended for use by the AIRS team and others willing to make a significant investment of time in
understanding the product.

Each Level 1A, Level 1B, and Level 2 science file type contains data from 6 minutes of
observations in HDF-EOS Swath format.

Level 3 standard files grid data from AIRX2RET standard retrieval product in daily
(AIRX3STD), eight-day (AIRX3ST8), and monthly (AIRX3STM) HDF-EOS Grid products.

Level 3 quantized files also grid data from AIRX2RET, but, in this case, into coarser 5-day
(AIRX3QP5) and monthly (AIRX3QPM) products, with information on multiple clusters within
each grid cell retained.



The RaObs (AIRX2MAT) and fixed-site (AIRX2MTL) Match-Ups contain Level 1B, Level 2,
and forecast data that match ground truth measurement locations in HDF-EOS Swath format.

All AIRX2, AIRI2 and AIRX3 products are produced when Level 2 is run, using AIRS and
AMSU-A instruments. Variations with AIRH* are produced, using AIRS + AMSU + HSB.
Variations with AIRS* are produced, using only the AIRS instrument.

AIRS products are archived at the GSFC DAAC archive. These product formats are defined in
the product interface specifications, provided in Appendix A.

The basic product and QA file types are shown in Table 1.

Table 1. Product and QA File Types
ESDT Shortname

Mmnemonic Name

AIRIASCI

L1A_AIRS_Science

AIRIACAL L1A_AIRS_Calibration

AIRVASCI L1A_VIS_Science

AIRVACAL L1A_VIS_Calibration

AIRAASCI L1A_AMSU

AIRHASCI L1A_HSB

AIRIBRAD L1B_AIRS_SCIENCE

AIRIBQAP L1B_AIRS_QA

AIRVBRAD L1B_VIS_SCIENCE

AIRVBQAP L1B_VIS_QA

AIRABRAD L1B_AMSU_SCIENCE

AIRHBRAD L1B_HSB_SCIENCE

AIRXBCAL L1B_Calibration Subset

AIR*2RET L2_Standard_atmospheric&surface_product
AIR*2CCF L2_Standard_cloud-cleared_radiance_product
AIR*2SUP L2_Support_atmospheric&surface_product
AIR*3STD L3_Standard_Daily

AIR*3STS8 L3_Standard_Multiday

AIR*3STM L3_Standard_Monthly

AIR*3QP5 L3 _Quant_Pentad

AIR*3QPM L3_Quant_Monthly

1.3 Applicable Documents
AIRS Version 4.0 Processing Files Description, JPL D-31231, Version 1.1, August 2005
AIRS Version 3.0 Processing Files Description, JPL D-26382, June 2003

AIRS Version 2.7 Processing Files Description, JPL D-25941, March 2003



AIRS Version 2.5.1 Processing Files Description, JPL D-20001, September 2002

Interface Control Document between the Earth Science Data and Information System (ESDIS)
and the AIRS Science Processing Systems (ASPS), Earth Science Data and Information System
Project Number 423-42-07, JPL D-22992, February 2002

Operations Agreement (OA) between the Goddard Space Flight Center (GSFC) Distributed
Active Archive Center (DAAC) and the AIRS Team Leader Science Computing Facility
(TLSCF), JPL D-23045, January 2002

AIRS Science Processing System Software Development Methodology, JPL D-18573, February
19, 2000

AIRS Product Generation System (PGS) Version 2.1 Requirements and Design Document, JPL
D-19556, January 2001

AIRS Product Generation System (PGS) Version 1.5 Requirements and Design Document, JPL
D-18926, January 2001

AIRS Product Generation System (PGS) Version 1 Requirements and Design Document
(Preliminary), JPL D-17851, Version 1.1, July 1999

AIRS Version 2.0 System Description Document, Version 2.0, JPL D-19557, August 2000

AIRS Science Software Integration and Test Procedures and Agreement with the Goddard
Distributed Active Archive Center, JPL D-16791, Version 3, Revision 2.0, June 1, 2000

AIRS Product Generation System (PGS) Prototype 8 Requirements and Design Document
(Preliminary), JPL D-16451, Version 1.0, December 1998

AIRS Data Processing and Instrument Operations (DPIO) Software Requirements Document,
JPL D-16785, Version 1.0, April 3, 1998

1.4 Acronymns

AIRS Atmospheric Infrared Sounder

AMSU-A Advanced Microwave Sounding Unit - Version A (AMSU-A1 and
AMSU-A2)

APID Application Process Identifier

ASPS AIRS Science Processing System

AVN Aviation (Global Forecast System Model)

BRTEMP Brightness Temperature

DAAC Distributed Active Archive Center

DECOM Decommutation



DN Data Number

DPIO Data Processing and Instrument Operations
ECS EOSDIS Core System

EDOS EOS Data Operations Service

EMOS EOS Mission Operations System

ENG Engineering

EOS Earth Observing System

ESDIS Earth Science and Data Information System
ESDT Earth Science Data Type

GCM General Circulation Model

GRIB GRIdded Binary

GSFC Goddard Space Flight Center

HSB Humidity Sounder for Brazil

HDF Hierarchical Data Format

ICD Interface Control Document

IR Infrared

L1A Level 1A

L1B Level 1B

L2 Level 2

L3 Level 3

LGID Local Granule ID

LID Logical ID

MW Microwave

NCEP National Centers for Environmental Prediction
NDVI Normalized Differential Vegetation Index
NIR Near Infrared

NOAA National Oceanic and Atmospheric Administration
NWS National Weather Service

OA Operations Agreement

PCF Process Control File

PDS Product Description Section (NCEP Office Note 388 (ON388))
PGE Product Generation Executive

PGS Product Generation System

PSA Product Specific Attributes

QA Quality Assessment

SCF Science Computing Facility

SDPS Science and Data Processing Segment

SPS Science Processing System

SSI&T Science Software Integration and Test

TAI Universal Atomic Time

TLSCF Team Leader Science Computing Facility
UR Universal Reference

UTC Coordinated Universal Time

Vis Visible

WMO World Meteorological Organization



Appendix A1. Single-Swath Fixed-Format Product Interface
Specifications

Each file contains all observations of a given type made during a period of exactly 6 minutes.
For each day there are 240 granules, numbered 1-240. Over the course of 6 minutes the EOS-
Aqua platform travels approximately 1500 km, and the AIRS-suite instruments scan (whisk
broom) a swath approximately 1500 km wide.

Start times of granules are keyed to the start of 1958. Because of leap seconds, they do not start
at the same time as days do. For data from launch through 12-31-2005, granule 1 spans
00:05:26Z - 00:11:26Z and granule 240 starts at 23:59:26Z and ends at 00:05:26Z the next day.
For data 12-31-2005 through the next leap second, granule 1 spans 00:05:25Z - 00:11:25Z and
granule 240 starts at 23:59:25Z and ends at 00:05:25Z the next day.

These products have exactly one swath per file. The swath name is given in the interface
specification.

The names of all dimensions, geolocation fields, fields and attributes are exactly as given in the
"Name" column of the appropriate table, including underscores and capitalization.

The "Explanation" information, as provided in the product interface specifications, is a guide for
users of the data and is not included the product files.

The contents of the "Type" column of the attribute and field tables can either specify a standard
HDF type or a special AIRS type. The standard HDF types used by AIRS are:

String of 8-bit characters (Attributes only)
8-bit integer

8-bit unsigned integer

16-bit integer

16-bit unsigned integer

32-bit integer

32-bit unsigned integer

32-bit floating-point

64-bit floating-point

For all 16-bit or longer fields the value -9999 is used to flag bad or missing data. Special AIRS
types are like structures, with the fields specified in tables as discussed below.

The first table of the interface specification lists "Dimensions" which are the HDF-EOS swath
dimensions. The names "GeoTrack" and "GeoXTrack" have a special meaning for this
document: "GeoTrack" is understood to be the dimension along the path of the spacecraft, and
"GeoXTrack" is the dimension across the spacecraft track, starting on the left looking forward
along the spacecraft track. There may also be a second across-track dimension "CalXTrack,"
equivalent to "GeoXTrack," except that "CalXTrack" refers to the number of calibration
footprints per scanline.



"GeoTrack" is 45 for large-spot products (AMSU-A, Level-2, cloud-cleared AIRS) and 135 for
small-spot products (AIRS, Vis/NIR, HSB).

These files contain no geolocation mappings or indexed mappings.

The second table specifies "geolocation fields." These are all 64-bit floating-point fields that
give the location of the data in space and time. If the note before the table specifies that these
fields appear once per scanline then they have the single dimension "GeoTrack." Otherwise, they
appear once per footprint per scanline and have dimensions "GeoTrack,GeoXTrack."

The third table specifies "Attributes." These are scalar or string fields that appear only once per
granule. They are attributes in the HDF-EOS Swath sense.

The fourth table specifies “Per-Granule Data Fields.” These are fields that are valid for the
entire granule but that are not scalars because they have some additional dimension.

The fifth table specifies "Along-Track Data Fields." These are fields that occur once for every
scanline. These fields have dimension "GeoTrack" before any "Extra Dimensions." So an
"Along-Track Data Field" with "Extra Dimensions" of "None" has dimensions "GeoTrack";
whereas, if the "Extra Dimensions" is "SpaceXTrack (= 4)," then it has dimensions
"GeoTrack,SpaceXTrack."

The sixth table specifies "Full Swath Data Fields." These are fields that occur once

for every footprint of every scanline. These have dimensions "GeoTrack,GeoXTrack" before
any "Extra Dimensions." So a "Full Swath Data Field" with "Extra Dimensions" of "None" has
dimensions "GeoTrack,GeoXTrack"; whereas, if the "Extra Dimensions" is "Channel (= 2378),"
then it has dimensions "GeoTrack,GeoXTrack,Channel."

Some Level-1A files include an additional table called "Calibration Swath Data Fields" which
specifies all the fields that occur once for every calibration footprint of every scanline. These
fields have dimensions "GeoTrack,CalXTrack" before any "Extra Dimensions." So a
"Calibration Swath Data Field" with "Extra Dimensions" of "None" has dimensions
"GeoTrack,CalXTrack"; whereas, if "Extra Dimensions" is "Channel (= 15)," then it has
dimensions "GeoTrack,CalXTrack,Channel."

The last section of the interface specification contains a table for "Special AIRS Types." These
special AIRS types are used as "shorthand" for groups of fields, listed in the "Attributes,"
"Along-Track Data Fields" and "Full Swath Data Fields" tables as single fields. If the name of a
special AIRS type appears in the "Type" column of one of these tables in place of a standard
type, then there are really as many fields as there are rows in the corresponding type table, each
with a name made up of the "Name" from the upper table followed by a "." and the "Field Name'
from the lower table.

1

For example, consider a field in the "Attributes" table named "apid_415_cnt" of type "AIRS
Engineering Packet Counts" (See Appendix A4.). If the table for "AIRS Engineering Packet



nn

Counts" under "Special AIRS Types" lists the three fields "missing_in," "missing_ends" and
"good," then the swath contains the three fields "apid_415_cnt.missing_in,"
"apid_415_cnt.missing_ends," and "apid_415_cnt.good."
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A1-1. L1A AIRS Science Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRIASCI"

Swath Name = "L1A_AIRS_Science"

Level ="level1A"

# Footprints = 90

# scanlines p

er scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden dimension of
"GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden dimensions of both
"GeoTrack" and "GeoXTrack".

Name

GeoXTrack

GeoTrack

Channel

Value Explanation

90

Dimension across track for footprint positions. Same as number of footprints per scanline. -- starting at the left

and increasing towards the right as you look along the satellite's path

# of scan |Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to the satellite's
lines in path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-rate engineering;

swath 135 for AIRS/Vis and HSB high-rate quantities)
Dimension of channel array (Channels are generally in order of increasing wavenumber, but because
2378 frequencies can vary and because all detectors from a physical array of detector elements (a "module") are

always grouped together there are sometimes small reversals in frequency order where modules overlap.)

Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter" time.

Name
Latitude
Longitude

Time

Explanation

Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)

Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)

Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name
processing_level

instrument

DayNightFlag

AutomaticQAFlag

NumTotalData
NumProcessData

NumSpecialData

Type
string of 8-bit characters

string of 8-bit characters

string of 8-bit characters

string of 8-bit characters
32-bit integer
32-bit integer
32-bit integer

Explanation
Zero-terminated character string denoting processing level ("level1A")
Zero-terminated character string denoting instrument ("AIRS")

Zero-terminated character string set to "Night" when the subsatellite points at the beginning
and end of a granule are both experiencing night according to the "civil twilight" standard
(center of refracted sun is below the horizon). It is set to "Day" when both are experiencing
day, and "Both" when one is experiencing day and the other night. "NA" is used when a
determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed", "Failed", or
"Suspect")

Total number of expected AIRS packets
Number of AIRS packets which are present and can be processed routinely (state = 0)

Number of AIRS packets which are present and can be processed only as a special test



NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour
start_minute
start_sec
start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude
start_Time

end_Latitude

end_Longitude
end_Time
eq_x_longitude

eq_x_tai

orbitgeoqa
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32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-point
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

64-bit floating-point

64-bit floating-point
64-bit floating-point
64-bit floating-point
64-bit floating-point
64-bit floating-point
32-bit floating-point

64-bit floating-point

32-bit unsigned integer

(state = 1)

Number of AIRS packets which are present but cannot be processed (state = 2)
Number of expected AIRS packets which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land
Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending, descending, or
pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely descending
granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA" when determination
cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)

Hour of day in which granule started, UTC (0 ... 23)

Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)
Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in degrees East
(-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of 1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;

Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;
Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;

Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1 (This is
expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
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num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

apid_414_cnt

apid_415_cnt

apid_416_cnt

apid_417_cnt

apid_404_cnt

DCRCount
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16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

32-bit integer

Bit 20: (value 1048576) PGS_CSC_DayNight() gave PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;

Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (O ... 1439)

Counts of packets of APID 414 (AIRS fixed high-rate engineering 1) by condition
Counts of packets of APID 415 (AIRS fixed high-rate engineering 2) by condition
Counts of packets of APID 416 (AIRS flexible high-rate engineering 1) by condition
Counts of packets of APID 417 (AIRS flexible high-rate engineering 2) by condition

Counts of packets of APID 404 (AIRS Science) by condition

Number of times a Direct Current Restore was executed for any module

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name

Type

Extra Dimensions

Explanation

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name

Type

Extra

32-bit

satheight

floating-

None

point
32-bit

satroll

floating-

None

point
32-bit

satpitch

floating-

None

point
32-bit

satyaw

floating-

None

point
32-bit

satgeoqa

unsigned

None

integer

Dimensions

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll) ORB axis,
+x axis is positively oriented in the direction of orbital flight completing an orthogonal triad
with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch) ORB axis.
+y axis is oriented normal to the orbit plane with the positive sense opposite to that of the
orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw) axis. +z axis
is positively oriented Earthward parallel to the satellite radius vector R from the spacecraft
center of mass to the center of the Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
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glintgeoga

moongeoqga

nadirTAI

sat_lat
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16-bit
unsigned None
integer

16-bit
unsigned None
integer

64-bit
floating- None
point

64-bit None

Bit 3: (value 8) PGS_EPH_EphemAttit() gave PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave PGSEPH_E_BAD_EPHEM_FILE_HDR;
: (value 32) PGS_EPH_EphemAttit() gave PGSEPH_E_NO_SC_EPHEM_FILE;

: (value 64) PGS_EPH_EphemAttit() gave PGSEPH_E_NO_DATA_REQUESTED;
Bit 7: (value 128) PGS_EPH_EphemAttit() gave PGSTD_E_SC_TAG_UNKNOWN;

: (value 256) PGS_EPH_EphemAttit() gave PGSEPH_E_BAD_ARRAY_SIZE;

: (value 512) PGS_EPH_EphemAttit() gave PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave PGSTD_E_TIME_VALUE_ERROR;
Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
Bit 14: (value 16384) PGS_CSC_ECItoECR() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_ECItoECR() gave PGSTD_E_NO_LEAP_SECS;
Bit 16: (value 65536) PGS_CSC_ECItoECR() gave PGSTD_E_TIME_FMT_ERROR;
Bit 17: (value 131072) PGS_CSC_ECItoECR() gave PGSTD_E_TIME_VALUE_ERROR;
Bit 18: unused (set to zero);
Bit 19: (value 524288) PGS_CSC_ECItoECR() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave PGSCSC_W_TOO_MANY_ITERS;
Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave PGSCSC_W_INVALID_ALTITUDE;
Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave PGSCSC_W_SPHERE_BODY;
Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;
Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;
Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;
Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
(
(
(

(
(
o
(

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code except
PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for Glint);
Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for Glint);
Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for Glint);
Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code except
PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave PGSCSC_W_BELOW_SURFACE;
Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave PGSCBP_W_BAD_CB_VECTOR;
Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave PGSCBP_E_BAD_ARRAY_SIZE;
Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave PGSTD_E_BAD_INITIAL_TIME;
Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;

Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between footprints 15 & 16
for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB) (floating-point elapsed
seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)
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sat_lon

scan_node_type

glintlat

glintlon

EngDataFormt1

EngDataFormt2

OpMode

ScOpModeCurr

ScOpModeCmded

RTShrdMemFail

MemoryFail

ROMCksumError

RTMessgeError

MissingEDTC

MissngTimSync

VCXOConstrErr

InsClkHIdgOvw

InstClkAdjust

floating-
point
64-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer
16-bit
unsigned
integer

16-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit

Al-1

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

. L1A AIRS Science Interface Specification

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to determine
a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)

Data field format used for multiple alternate lists from HR Eng packet 1 (=13 for default
(fixed format);
see AIRS THB Table 4-2)

Data field format used for multiple alternate lists from HR Eng packet 2 (=13 for default
(fixed format);
see AIRS THB Table 4-2)

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a definition of
each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate, 3=checkout,
4=decontaminate, 5=off, 6=survival);

bit 16 transitionflag

Scanner Operating Mode - current mode. 0=Power Down;
1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Scanner Operating Mode - commanded mode. 0=Power Down;

1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Flag indicating test of remote term mem failed - bit 15 (msb) of sw status wd 1
RAM failure detected by Perform Memory Test - bit 12 of software status word 1
ROM checksum error detected by Perform Memory Test - bit 11 of sw status word 1
Summit chip reported remote terminal message error - bit 9 of sw status word 1
End of Data Transfer Cycle msg not recvd in time - bit 8 of sw status word 1
S/C time code or sync signals missing several times - bit 7 of sw status word 1

VCXO Constr Error - bit 6 of software status word 1

Flag indicating inst clock holding reg overwritten - bit 5 of sw status word 1

Flag indicating inst clock adjusted to s/c time signal - bit 3 of sw status wd 1
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ResetCause

ICIProtFault

IClInvalRange

IClIinvChannel

RTBITFail

AmaRelayFaild

AmaStepFailed

Ama3EndState

Ama2EndState

ScnrOpnFail

Ama1EndState

AmaSwsStatus

ScannrAtPoint

AmalnvSwState

ChPhaseErr

spacecraft_state
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unsigned

integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

32-bit

floating- None
point

8-bit integer |None

Cause of the latest software reset - bits 2 - 0 (LSBs) of software status word 1

ICI Protection Fault - bit 14 of software status word 2

ICI Invalid Range - bit 13 of software status word 2

Flag indicating invalid port number in a serial cmd - bit 11 of sw status word 2

Flag indicating remote terminal BIT test failed - bit 10 of sw status word 2

Flag indicating AMA actuator selection failed - Bit 14 of software status word 3
Actuator failed to move requested number of steps - bit 13 of sw status word 3
AMA end state for actuator #3 - bits 12 - 10 of software status word 3

AMA end state for actuator #2 - bits 9 - 7 of software status word 3

Flag indicating scanner failed to perform as expected - bit 5 of sw status wd 2

AMA end state for actuator #1 - bits 6 - 4 of software status word 3

AMA software processing state - bits 3 - 1 of software status word 3

Flag indicating scanner is pointing in cmded direction - bit 0 of sw status wd 3

Flag indicating AMA reached an illegal state - bit 15 (msb) of sw status word 3
Chopper Phase Error (deg)

Spacecraft state (0=LNCH;

1=STBY;

2=SCl;

3=SAFE;

4=SRVL;
5-7=UNDF) (set to -1 when not known)

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name

Scanang

ftptgeoqa

Type Extra

y Dimensions
32-bit None
floating-point
32-bit None
unsigned

Explanation

Scanning angle of AIRS instrument with respect to the AIRS instrument for this footprint (-
180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
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zengeoqga

demgeoqa

integer

16-bit
unsigned
integer

16-bit
unsigned
integer
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None

None

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_ZERO_PIXEL_VECTOR,;
Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_BAD_EPH_FOR_PIXEL;
Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;
Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;
Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;
Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;
Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave PGSCSC_E_NEG_OR_ZERO_RAD;
Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave PGSMEM_E_NO_MEMORY;
Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave PGSTD_E_NO_LEAP_SECS;
Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave PGSTD_E_TIME_FMT_ERROR;
Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave PGSTD_E_TIME_VALUE_ERROR;
o
(
(

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_PREDICTED_UT1;
Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave PGSTD_E_NO_UT1_VALUE;
Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;

Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad input value;
Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave PGSCSC_W_BELOW_HORIZON;
Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave PGSCSC_W_NO_REFRACTION;
Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave PGSCSC_E_INVALID_VECTAG;
Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is below the
horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error condition -
a different model is used);

Bit 3: (value 8) Layer resolutionincompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave PGSDEM_E_CANNOT_ACCESS_DATA;
Bit 6: (value 64) Any DEM Routine (land/water) gave PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return code except
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PGSCSC_W_PREDICTED_UT1;
Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

32-bit Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the

satzen floating-point None geodetic vertical on the reference (WGS84) spheroid and including corrections outlined in
9-p EOS SDP toolkit for normal accuracy.)

satazi ﬁz_b.lt .. None Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

oating-point

32-bit Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the geodetic
solzen floati .. None vertical on the reference (WGS84) spheroid and including corrections outlined in EOS SDP

loating-point ;

toolkit for normal accuracy.)

solazi 32_b.|t .. None Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
floating-point
. . 16-bit Distance (km) from footprint center to location of the sun glint (-9999 for unknown, 30000
sun_glint_distance |. None AR o ,
integer for no glint visible because spacecraft is in Earth's shadow)
32-bit . L
topog floating-point None Mean topography in meters above reference ellipsoid
32-bit .
topog_err floating-point None Error estimate for topog
32-bit . .
landFrac . .. None Fraction of spot that is land (0.0 ... 1.0)
floating-point
32-bit .
landFrac_err ; .. |None Error estimate for landFrac
— floating-point
16_.b|t Channel (= raw counts (data numbers) for each channel (Note: any values received with all (12-14) bits
counts unsigned . ) )
. 2378) high will be sign-extended to FF)
integer
32-bit s . . . Micai
state integer None Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS fieldnames
are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between. Since these record types
do not exist at the HDF-EOS swath level, reading subfield "missing_in" of AIRS field "apid_414_cnt" involves reading HDF-EOS Swath field
"apid_414_cnt.missing_in".

AIRS Engineering Packet Counts: This type tracks counts of packets received during an interval by conditions under which they were
received.

Field Name Type Explanation
missing_in :n?(;%tr Count of packets missing between packets that are present
. Count of packets missing at beginning or end of granule timespan: missing packets for which there are

_— 16-bit ! " .2 P

missing_ends . either no existing packets before them or no existing packets after them. (When all data is missing all
integer .
packets will be counted here)

checksum_err :n?(;%tr Count of packets with an error detected in the checksum

ood 16-bit Count of packets not counted in any other catego
9 integer P Y gory

AIRS Science/Calibration Packet Counts: This type tracks counts of packets received during an interval by conditions under which they were
received.

Field Name Type Explanation
missing_in :n?(;%tr Count of packets missing between packets of any AIRS APID that are present

. Count of packets missing at beginning or end of granule timespan: missing packets for which there are

. 16-bit ! " .2 S
missing_ends . either no existing packets before them or no existing packets after them. (When all data is missing all
integer .
packets will be counted here)

at_noop :n?(;%tr Count of packets for which the spacecraft mode is not operational for some or all of the packet interval
illegal_mode :n?(;%tr Count of packets for which there was an illegal instrument mode
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special_cal

invalid_data

checksum_err

good

16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
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Count of packets for which the instrument was in a special calibration mode
Count of invalid packets (includes missing engineering)
Count of packets with an error detected in the checksum

Count of packets not counted in any other category
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A1-2. L1A AIRS Calibration Interface Specification

Interface Specification Version 5.0.14.0
2007-04-11

ESDT ShortName = "AIRIACAL"

Swath Name = "L1A_AIRS_Calibration"
Level = "level1A"

# Footprints = 6

# scanlines per scanset = 3

Dimensions
These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value |Explanation

Dimension "across" track for calibration footprint positions. Same as number of calibration footprints

per scanline. (NUM_FOOTPRINTS_AIRS_CALIB) (Footprints are ordered: 1-4: spaceviews (ports 3,
GeoXTrack 6 4,1, 2);

5: blackbody radiometric calibration source;

6: spectral/photometric calibration sources)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.

SpaceXTrack 14 (NUM_FOOTPRINTS_AIRS_SPACE)
BBXTrack 1 Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AIRS_BB)
# of Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to the
GeoTrack scan satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-rate
lines in |engineering;
swath 135 for AIRS/Vis and HSB high-rate quantities)
Dimension of channel array (Channels are generally in order of increasing wavenumber, but
Channel 2378 because frequencies can vary and because all detectors from a physical array of detector elements

(a "module") are always grouped together there are sometimes small reversals in frequency order
where modules overlap.)

Geolocation Fields
These fields appear once per scanline and correspond to satellite coordinates at time of nadir view.
Name Explanation
Latitude  Spacecraft geodetic Latitude at nadirTAl in degrees North (-90.0 ... 90.0)
Longitude Spacecraft geodetic Longitude at nadirTAl in degrees East (-180.0 ... 180.0)

Time nadirTAI: time of nadir view (half-way between footprints 45 & 46) floating-point elapsed seconds since Jan 1, 1993

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface

Name Type Explanation

. string of 8-bit . . ) : " "
processing_level characters Zero-terminated character string denoting processing level ("level1A")
instrument string of 8-bit Zero-terminated character string denoting instrument ("AIRS")

19



A1-2. L1A AIRS Calibration Interface Specification

characters

Zero-terminated character string set to "Night" when the subsatellite points at the
beginning and end of a granule are both experiencing night according to the "civil

string of 8-bit twilight" standard (center of refracted sun is below the horizon). It is set to "Day"

DayNightFlag

characters when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.
AutomaticQAFlag string of 8-bit ;erp—tgrmln?ted chazacter string denoting granule data quality: (Always "Passed",
characters Failed", or "Suspect")
NumTotalData 32-bit integer Total number of expected AIRS packets
NumProcessData 32-bit integer l;ltér)nber of AIRS packets which are present and can be processed routinely (state

Number of AIRS packets which are present and can be processed only as a

NumSpecialData 32-bit integer special test (state = 1)

NumBadData 32-bit integer Number of AIRS packets which are present but cannot be processed (state = 2)

NumMissingData 32-bit integer Number of expected AIRS packets which are not present (state = 3)

NumLandSurface 32-bit integer Number of scene footprints for which the surface is more than 90% land

NumOceanSurface |32-bit integer Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending,

node_type string of 8-bit descending, or pple—crossing: l("Ascending" an? "Descen('j'ing':' for entirely"

characters ascending or entirely descending granules, or "NorthPole" or "SouthPole" for pole-
crossing granules. "NA" when determination cannot be made.)

start_year 32-bit integer Year in which granule started, UTC (e.g. 1999)

start_month 32-bit integer Month in which granule started, UTC (1 ... 12)

start_day 32-bit integer Day of month in which granule started, UTC (1 ... 31)

start_hour 32-bit integer Hour of day in which granule started, UTC (0 ... 23)

start_minute 32-bit integer Minute of hour in which granule started, UTC (0 ... 59)

start_sec 32-bit floating-point Second of minute in which granule started, UTC (0.0 ... 59.0)

start_orbit 32-bit integer Orbit number of mission in which granule started

end_orbit 32-bit integer Orbit number of mission in which granule ended

orbit_path 32-bit integer Orbit path of start orbit (1 ... 233 as defined by EOS project)

start_orbit_row 32-bit integer Orbit row at start of granule (1 ... 248 as defined by EOS project)

end_orbit_row 32-bit integer Orbit row at end of granule (1 ... 248 as defined by EOS project)

granule_number 32-bit integer Number of granule within day (1 ... 240)

num_scansets 32-bit integer Number of scansets in granule (1 ... 45)

num_scanlines 32-bit integer Number of scanlines in granule (3 * num_scansets)

start_Latitude 64-bit floating-point onefti)r(;;etSi(éaLna)tiiﬁjﬂzg?r;zzaﬁﬁirﬁf(t_gg-soteirT gg%r)anule (subsatellite location at midpoint

s Longtde 64-it foatngpoin | Segdele Lengtuceof sacecaat strtof anue ubsatlc ot o

start_Time 64-bit floating-point TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

end_Latitude 64-bit floating-point onelggftsigal;]e;t:Lugzgorgzrs)a’ggﬁrﬁf(t_g(t)-%n-(-j- %fog-;(r)e;nule (subsatellite location at midpoint

ond Longitude. B4-itToaingpoin | Sepdelc Lengtude o spacecrat at o of granue ubsateic ot o

end_Time 64-bit floating-point TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

eq_x_longitude 32-bit floating-point Iagggliegj:(;g;ts(ri?gg%a-f-t- e1it8%(-)(t;)thward equator crossing nearest granule start in

eqx_tai 64-bit floating-point Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of

1993)

Orbit Geolocation QA:;
Bit 0: (LSB, value 1) bad input value (last scanline);
Bit 1: (value 2) bad input value (first scanline);

. . . . Bit 2: (value 4) PGS_EPH_GetEphMet() gave

orbitgeoqa 32-bit unsigned integer PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave
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num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

apid_414_cnt

apid_415_cnt

apid_416_cnt

apid_417_cnt

apid_405_cnt

apid_406_cnt

apid_407_cnt
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16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
AIRS Engineering

Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

PGSTD_E_TIME_VALUE_ERROR,;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Counts of packets of APID 414 (AIRS fixed high-rate engineering 1) by condition
Counts of packets of APID 415 (AIRS fixed high-rate engineering 2) by condition
Counts of packets of APID 416 (AIRS flexible high-rate engineering 1) by condition

Counts of packets of APID 417 (AIRS flexible high-rate engineering 2) by condition

Counts of packets of APID 405 (AIRS Space) by condition
Counts of packets of APID 406 (AIRS Blackbody) by condition

Counts of packets of APID 407 (AIRS Spectral/Photometric) by condition
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DCRCount 32-bit integer Number of times a Direct Current Restore was executed for any module

Per-Granule Data Fields
These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type Extra Dimensions Explanation

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name Type Err:znsions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
satroll floating- None ORB axis, +x axis is positively oriented in the direction of orbital flight completing
point an orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
satpitch floating- None ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
point opposite to that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
satyaw floating- None axis. +z axis is positively oriented Earthward parallel to the satellite radius vector
point R from the spacecraft center of mass to the center of the Earth.)
Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;
Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;
Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;
Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;
32-bit Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
satgeoqa unsigned None Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
integer PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
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moongeoqga

EngDataFormt1

EngDataFormt2

OpMode

ScOpModeCurr

A1-2. L1A AIRS Calibration Interface Specification

16-bit
unsigned
integer

16-bit
unsigned
integer

16-bit
unsigned
integer
16-bit
unsigned
integer

16-bit
unsigned
integer

8-bit
unsigned
integer

None

None

None

None

None

None

PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

Data field format used for multiple alternate lists from HR Eng packet 1 (=13 for
default (fixed format);
see AIRS THB Table 4-2)

Data field format used for multiple alternate lists from HR Eng packet 2 (=13 for
default (fixed format);
see AIRS THB Table 4-2)

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate,
3=checkout, 4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

Scanner Operating Mode - current mode. 0=Power Down;
1=Idle;

2=Find Index;

3=Scan;

4=Point;
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ScOpModeCmded

RTShrdMemFail

MemoryFail

ROMCksumError

RTMessgeError

MissingEDTC

MissngTimSync

VCXOConstrErr

InsClkHIdgOvw

InstClkAdjust

ResetCause

ICIProtFault

IClInvalRange

IClIinvChannel

RTBITFail

AmaRelayFaild

AmaStepFailed

Ama3EndState

Ama2EndState

ScnrOpnFail

A1-2. L1A AIRS Calibration Interface Specification

8-bit
unsigned
integer

8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer

8-bit

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

5=Shut Down;
6=Idle/Index Found

Scanner Operating Mode - commanded mode. 0=Power Down;

1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Flag indicating test of remote term mem failed - bit 15 (msb) of sw status wd 1

RAM failure detected by Perform Memory Test - bit 12 of software status word 1

ROM checksum error detected by Perform Memory Test - bit 11 of sw status
word 1

Summit chip reported remote terminal message error - bit 9 of sw status word 1

End of Data Transfer Cycle msg not recvd in time - bit 8 of sw status word 1

S/C time code or sync signals missing several times - bit 7 of sw status word 1

VCXO Constr Error - bit 6 of software status word 1

Flag indicating inst clock holding reg overwritten - bit 5 of sw status word 1

Flag indicating inst clock adjusted to s/c time signal - bit 3 of sw status wd 1

Cause of the latest software reset - bits 2 - 0 (LSBs) of software status word 1

ICI Protection Fault - bit 14 of software status word 2

ICI Invalid Range - bit 13 of software status word 2

Flag indicating invalid port number in a serial cmd - bit 11 of sw status word 2

Flag indicating remote terminal BIT test failed - bit 10 of sw status word 2

Flag indicating AMA actuator selection failed - Bit 14 of software status word 3

Actuator failed to move requested number of steps - bit 13 of sw status word 3

AMA end state for actuator #3 - bits 12 - 10 of software status word 3

AMA end state for actuator #2 - bits 9 - 7 of software status word 3

Flag indicating scanner failed to perform as expected - bit 5 of sw status wd 2

24



Ama1EndState

AmaSwsStatus

ScannrAtPoint

AmalnvSwState

ChPhaseErr

spacecraft_state

moonang

ScMirrorTemp

ScHeadTemp1

CaBbTempV1

CaBbTempV2

CaBbTemp3

CaBbTemp4

SpEntFiltTmp

SpOptBnchTmp2

SpOptBnchTmp3

DpPvDcRstrM3

DpPvDcRstrM4

DpPvDcRstrM5

DpPvDcRstrM6

DpPvDcRstrM7
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unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
32-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

8-bit integer

8-bit integer

8-bit integer

8-bit integer

8-bit integer

None

None

None

None

None

None

SpaceXTrack
(=4)

None

None

None

None

None

None

None

None

None

None

None

None

None

None

AMA end state for actuator #1 - bits 6 - 4 of software status word 3

AMA software processing state - bits 3 - 1 of software status word 3

Flag indicating scanner is pointing in cmded direction - bit 0 of sw status wd 3

Flag indicating AMA reached an illegal state - bit 15 (msb) of sw status word 3

Chopper Phase Error (deg)

Spacecraft state (0=LNCH;

1=8TBY;

2=SClI;

3=SAFE;

4=SRVL;

5-7=UNDF) (set to -1 when not known)

Angle (degrees) between the center of the moon and the boresight

Scan Mirror Temperature (Celcius)

Scanner Head Housing Temperature 1 (active A or B) (Celcius)

Blackbody Temperature 1 (active CaBbTempV 1A or CaBbTempV 1B) (Celcius)

Blackbody Temperature 2 (active CaBbTempV2A or CaBbTempV2B) (Celcius)

Blackbody Temperature 3 (active A or B) (Celcius)

Blackbody Temperature 4 (active A or B) (Celcius)

Spectrometer Entrance Filter temperature (active A or B) (Celcius)

Spectrometer high-gain optical bench temperature 2 (active A or B) (Celcius)

Spectrometer high-gain optical bench temperature 3 (active A or B) (Celcius)

Focal Plane PV detector DC Restore (active A or B) for Module 3 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 4 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 5 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 6 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 7 (1 for DC
Restore occurred)
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DpPvDcRstrM8

DpPvDcRstrM9

DpPvDcRstrM10

FpDetTempVA

FpDetTempVB

SpTemperature

SpGratngTemp1

SpGratngTemp2

EDCBOARD
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8-bit integer |None

8-bit integer |None

8-bit integer |None

32-bit
floating- None
point
32-bit
floating- None
point
32-bit
floating- None
point
32-bit
floating- None
point
32-bit
floating- None
point

16-bit
unsigned None
integer

Focal Plane PV detector DC Restore (active A or B) for Module 8 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 9 (1 for DC
Restore occurred)

Focal Plane PV detector DC Restore (active A or B) for Module 10 (1 for DC
Restore occurred)

Focal plane IR detector temperature voltage A (Kelvins)

Focal plane IR detector temperature voltage B (Kelvins)

Spectrometer temperature (Kelvins)

Spectrometer grating temperature 1 (active A or B) (Kelvins)

Spectrometer grating temperature 2 (active A or B) (Kelvins)

EDC A/B Powered on Indicator:;
0: Both sides off;

1: Side A;

2: Side B;

3: Invalid;

65534: No value downlinked

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times)

Name

counts
state

cal_footprint_TAI

cal_scanang

Type

16-bit unsigned
integer

32-bit integer

64-bit floating-
point

32-bit floating-
point

Extra
Dimensions

Channel (=
2378)

None

None

None

Explanation

Raw counts (data numbers) for each channel. (Note: any values received
with all (12-14) bits high will be sign-extended to FF)

Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

TAI time of calibration footprint (floating-point elapsed seconds since start of

1993)

Scanning angle of AIRS instrument for this calibration footprint (-180.0 ...
180.0, negative at start of scan, 0 at nadir)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS

fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "missing_in" of AIRS field "apid_414_cnt"
involves reading HDF-EOS Swath field "apid_414_cnt.missing_in".

AIRS Engineering Packet Counts: This type tracks counts of packets received during an interval by conditions under which they

were received.
Field Name

missing_in

missing_ends

checksum_err

good

Type Explanation

16-bit
integer

16-bit
integer

16-bit
integer

16-bit
integer

Count of packets missing between packets that are present
Count of packets missing at beginning or end of granule timespan: missing packets for which there
are either no existing packets before them or no existing packets after them. (When all data is
missing all packets will be counted here)

Count of packets with an error detected in the checksum

Count of packets not counted in any other category
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AIRS Science/Calibration Packet Counts: This type tracks counts of packets received during an interval by conditions under which
they were received.

Field Name Type Explanation
missing_in :n?(;%tr Count of packets missing between packets of any AIRS APID that are present
. Count of packets missing at beginning or end of granule timespan: missing packets for which there
_— 16-bit : - - :
missing_ends . are either no existing packets before them or no existing packets after them. (When all data is
integer oo h
missing all packets will be counted here)
at noo 16-bit Count of packets for which the spacecraft mode is not operational for some or all of the packet
_noop integer |interval
illegal_mode :n?(;%tr Count of packets for which there was an illegal instrument mode
special_cal :n?(;%tr Count of packets for which the instrument was in a special calibration mode
. . 16-bit . . . _— . .
invalid_data integer Count of invalid packets (includes missing engineering)
checksum_err :n?(;%tr Count of packets with an error detected in the checksum
ood 16-bit Count of packets not counted in any other catego
9 integer P Y gory
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A1-3. L1A VISIBLE/NIR Science Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRVASCI"

Swath Name = "L1A_VIS_Science"

Level ="level1A"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90
# of scan
GeoTrack lines in
swath
SubTrack 9
SubXTrack 8

GeolLocationsPerSpot 4

Channel 4

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule.
Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

VIS detector elements per AIRS footprint along track (9). Direction is the same as GeoTrack
-- parallel to the satellite's path, increasing with time. (opposite order to detector ordering --
detector 0 is last)

VIS samples per AIRS footprint across track (8). Direction is the same as GeoXTrack --
starting at the left and increasing towards the right as you look along the satellite's path

Geolocations for the 4 corner pixels in the order: trailing first scanned;

trailing last-scanned;

leading first-scanned;

leading last-scanned. Each footprint also has a central geolocation associated with the
swath geolocation lat/lon/time of the footprint.

Dimension of channel array (Channel 1: ~0.40 micron;
Ch 2: ~0.6 micron;
Ch 3: ~0.8 micron;
Ch 4: broadband)

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993

29



A1-3. L1A Visible/NIR Science Interface Specification

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag
NumTotalData

NumProcessData

NumSpecialData

NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour
start_minute
start_sec
start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude
start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer

32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-point
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

64-bit floating-point

64-bit floating-point
64-bit floating-point

64-bit floating-point

64-bit floating-point

64-bit floating-point
32-bit floating-point

Explanation

Zero-terminated character string denoting processing level ("level1A")

Zero-terminated character string denoting instrument ("VIS")

Zero-terminated character string set to "Night" when the subsatellite points at the
beginning and end of a granule are both experiencing night according to the "civil
twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed",
"Failed", or "Suspect")

Total number of expected AIRS packets

Number of AIRS packets which are present and can be processed routinely (state
= 0)

Number of AIRS packets which are present and can be processed only as a
special test (state = 1)

Number of AIRS packets which are present but cannot be processed (state = 2)
Number of expected AIRS packets which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land
Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending,
descending, or pole-crossing: ("Ascending" and "Descending" for entirely
ascending or entirely descending granules, or "NorthPole" or "SouthPole" for pole-
crossing granules. "NA" when determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)

Hour of day in which granule started, UTC (0 ... 23)

Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)
Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint
of first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
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eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

align_1_2_nadir

align_2_3_nadir

align_2_4_nadir

align_1_2_maxang

align_2_3_maxang

align_2_4_maxang
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64-bit floating-point

32-bit unsigned integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

32-bit floating-point

32-bit floating-point

32-bit floating-point

32-bit floating-point

32-bit floating-point

32-bit floating-point

degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoqa

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Expected error (km) between the pixel locations for the corner locations of near-
nadir AIRS footprints (45 & 46) between VIS channels 1 & 2

Expected error (km) between the pixel locations for the corner locations of near-
nadir AIRS footprints (45 & 46) between VIS channels 2 & 3

Expected error (km) between the pixel locations for the corner locations of near-
nadir AIRS footprints (45 & 46) between VIS channels 2 & 4

Expected error (km) between the pixel locations for the corner locations of near-
limb AIRS footprints (1 & 90) between VIS channels 1 & 2

Expected error (km) between the pixel locations for the corner locations of near-
limb AIRS footprints (1 & 90) between VIS channels 2 & 3

Expected error (km) between the pixel locations for the corner locations of near-
limb AIRS footprints (1 & 90) between VIS channels 2 & 4
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align_vis_airs

apid_414_cnt

apid_415_cnt

apid_416_cnt

apid_417_cnt

apid_404_cnt
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32-bit floating-point

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

Expected error (km) between the pixel locations for the corner locations of near-

nadir AIRS footprints (45 & 46) between the AIRS center and all VIS channels

Counts of packets of APID 414 (AIRS fixed high-rate engineering 1) by condition

Counts of packets of APID 415 (AIRS fixed high-rate engineering 2) by condition

Counts of packets of APID 416 (AIRS flexible high-rate engineering 1) by condition

Counts of packets of APID 417 (AIRS flexible high-rate engineering 2) by condition

Counts of packets of APID 404 (AIRS Science) by condition

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type Extra Dimensions Explanation
xtrack_err 32-bit floating-point | Channel (= 4) cross-track pixel location error estimate per channel (km)
track_err 32-bit floating-point | Channel (= 4) Along-track pixel location error estimate per channel (km)

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name

Type

Extra

32-bit

satheight

floating-

None

point
32-bit

satroll

floating-

None

point
32-bit

satpitch

floating-

None

point
32-bit

satyaw

floating-

None

point

32-bit

satgeoqa

unsigned

None

integer

Dimensions

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
ORB axis, +x axis is positively oriented in the direction of orbital flight completing
an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw) axis.
+z axis is positively oriented Earthward parallel to the satellite radius vector R
from the spacecraft center of mass to the center of the Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;

32



glintgeoqga

moongeoqga
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16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave PGSTD_E_NO_LEAP_SECS;
Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10:(value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
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nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

EngDataFormt1

EngDataFormt2

OpMode

ScOpModeCurr

ScOpModeCmded

RTShrdMemFail

MemoryFail

ROMCksumError

RTMessgeError

MissingEDTC

MissngTimSync
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64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer
16-bit
unsigned
integer

16-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB)
(floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to
determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)

Data field format used for multiple alternate lists from HR Eng packet 1 (=13 for
default (fixed format);
see AIRS THB Table 4-2)

Data field format used for multiple alternate lists from HR Eng packet 2 (=13 for
default (fixed format);
see AIRS THB Table 4-2)

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate, 3=checkout,
4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

Scanner Operating Mode - current mode. 0=Power Down;
1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Scanner Operating Mode - commanded mode. 0=Power Down;
1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Flag indicating test of remote term mem failed - bit 15 (msb) of sw status wd 1

RAM failure detected by Perform Memory Test - bit 12 of software status word 1

ROM checksum error detected by Perform Memory Test - bit 11 of sw status word
1

Summit chip reported remote terminal message error - bit 9 of sw status word 1

End of Data Transfer Cycle msg not recvd in time - bit 8 of sw status word 1

S/C time code or sync signals missing several times - bit 7 of sw status word 1
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VCXOConstrErr

InsClkHIdgOvw

InstClkAdjust

ResetCause

ICIProtFault

IClInvalRange

IClinvChannel

RTBITFail

AmaRelayFaild

AmaStepFailed

Ama3EndState

Ama2EndState

ScnrOpnFail

Ama1EndState

AmaSwsStatus

ScannrAtPoint

AmalnvSwState

ChPhaseErr

spacecraft_state
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8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

8-bit

unsigned None
integer

32-bit

floating- None
point

8-bit integer None

VCXO Constr Error - bit 6 of software status word 1

Flag indicating inst clock holding reg overwritten - bit 5 of sw status word 1
Flag indicating inst clock adjusted to s/c time signal - bit 3 of sw status wd 1
Cause of the latest software reset - bits 2 - 0 (LSBs) of software status word 1
ICI Protection Fault - bit 14 of software status word 2

ICI Invalid Range - bit 13 of software status word 2

Flag indicating invalid port number in a serial cmd - bit 11 of sw status word 2
Flag indicating remote terminal BIT test failed - bit 10 of sw status word 2

Flag indicating AMA actuator selection failed - Bit 14 of software status word 3
Actuator failed to move requested number of steps - bit 13 of sw status word 3
AMA end state for actuator #3 - bits 12 - 10 of software status word 3

AMA end state for actuator #2 - bits 9 - 7 of software status word 3

Flag indicating scanner failed to perform as expected - bit 5 of sw status wd 2
AMA end state for actuator #1 - bits 6 - 4 of software status word 3

AMA software processing state - bits 3 - 1 of software status word 3

Flag indicating scanner is pointing in cmded direction - bit 0 of sw status wd 3
Flag indicating AMA reached an illegal state - bit 15 (msb) of sw status word 3
Chopper Phase Error (deg)

Spacecraft state (0=LNCH;

1=STBY;

2=SCl;

3=SAFE;

4=SRVL;
5-7=UNDF) (set to -1 when not known)
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Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name

Scanang

ftptgeoqga

zengeoqga

Type
32-bit
floating-
point

32-bit
unsigned
integer

16-bit
unsigned
integer

Extra Dimensions

None

None

None

Explanation

Scanning angle of AIRS instrument with respect to the AIRS
instrument for this footprint (-180.0 ... 180.0, negative at start of scan,
0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR,;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave
PGS_E_TOOLKIT;

Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1)
(Spacecraft) bad input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave
PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the
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sun is below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB,
value 1) bad input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is
not an error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

16-bit Bit 7: (value 128) Any DEM Routine (land/water) gave
demgeoqa unsigned  None PGSDEM_E_CANNOT_ACCESS_DATA;
integer Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class
return code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class
return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured

satzen ﬁg;?il:] ) None relative to the geodetic vertical on the reference (WGS84) spheroid
oint 9 and including corrections outlined in EOS SDP toolkit for normal
P accuracy.)
32-bit
satazi floating- None Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
point
32-bit Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured
solzen floating- None relative to the geodetic vertical on the reference (WGS84) spheroid
oint 9 and including corrections outlined in EOS SDP toolkit for normal
P accuracy.)
32-bit
solazi floating- None Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
point
16-bit Distance (km) from footprint center to location of the sun glint (-9999

sun_glint_distance |. None for unknown, 30000 for no glint visible because spacecraft is in
integer Earth's shadow)

32-bit
topog floating- None Mean topography in meters above reference ellipsoid
point
32-bit
topog_err floating- None Error estimate for topog
point
32-bit
landFrac floating- None Fraction of spot that is land (0.0 ... 1.0)
point
32-bit
landFrac_err floating- None Error estimate for landFrac
point
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16-bit
: Channel (= 4) * SubTrack
counts _un3|gned (= 9) * SubXTrack (= 8) Raw counts (data numbers) for each channel
integer
state i?;lzt(_etg);ltter None Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing
cornerlats ﬁgétt)il:] ) GeolLocationsPerSpot (= |Geodetic Latitudes at the centers of the pixels at the corners of the IR
point 9 4)* Channel (= 4) footprint by channel in degrees North (-90.0 ... 90.0)
cornerlons ﬁgétt)il:] ) GeolocationsPerSpot (= |Geodetic Longitudes at the centers of the pixels at the corners of the
point 9 4)* Channel (= 4) IR footprint by channel in degrees East (-180.0 ... 180.0)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "missing_in" of AIRS field "apid_414_cnt"

involves reading HDF-EOS Swath field "apid_414_cnt.missing_in".

AIRS Engineering Packet Counts: This type tracks counts of packets received during an interval by conditions under which they
were received.

Field Name Type Explanation
missing_in :n?(;tg);ltter Count of packets missing between packets that are present

16-bit Count of packets missing at beginning or end of granule timespan: missing packets for which there
missing_ends integer | 2T€ either no existing packets before them or no existing packets after them. (When all data is

9 missing all packets will be counted here)

checksum_err :n?(;tg);tter Count of packets with an error detected in the checksum

16-bit .
good integer Count of packets not counted in any other category

AIRS Science/Calibration Packet Counts: This type tracks counts of packets received during an interval by conditions under which
they were received.

Field Name Type Explanation
missing_in :n?(;tg);tter Count of packets missing between packets of any AIRS APID that are present
. Count of packets missing at beginning or end of granule timespan: missing packets for which there
_— 16-bit . - o .
missing_ends . are either no existing packets before them or no existing packets after them. (When all data is
integer oo h
missing all packets will be counted here)
at noo 16-bit Count of packets for which the spacecraft mode is not operational for some or all of the packet
_noop integer |interval
illegal_mode :n?(;tg);ltter Count of packets for which there was an illegal instrument mode
special_cal :n?(;tg);tter Count of packets for which the instrument was in a special calibration mode
. . 16-bit . . ) . . .
invalid_data integer Count of invalid packets (includes missing engineering)
checksum_err :n?(;tg);tter Count of packets with an error detected in the checksum
ood 16-bit Count of packets not counted in any other catego
9 integer P Y gory
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A1-4. L1A VISIBLE/NIR Calibration Interface Specification

Interface Specification Version 5.0.14.0
2007-04-11

ESDT ShortName = "AIRVACAL"
Swath Name = "L1A_VIS_Calibration"
Level = "level1A"

# Footprints = 6

# scanlines per scanset = 3

Dimensions
These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value Explanation

Dimension "across" track for calibration footprint positions. Same as number of calibration

footprints per scanline. (NUM_FOOTPRINTS_AIRS_CALIB) (Footprints are ordered: 1-4:
GeoXTrack 6 spaceviews (ports 3, 4, 1, 2);

5: blackbody radiometric calibration source;

6: spectral/photometric calibration sources)

Dimension "across" track for spaceview calibration footprint positions in order of observation

SpaceXTrack 4 time. (NUM_FOOTPRINTS_AIRS_SPACE)
BBXTrack 1 Dimension "across" track for blackbody calibration footprint positions in order of observation
time. (NUM_FOOTPRINTS_AIRS_BB)
# of scan Dimension along track for footprint positions. Same as number of scanlines in granule.
. . Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
GeoTrack lines in ) . S
swath AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

VIS detector elements per AIRS footprint along track (9). Direction is the same as GeoTrack -
SubTrack 9 - parallel to the satellite's path, increasing with time. (opposite order to detector ordering --
detector 0 is last)

VIS samples per AIRS footprint across track (8). Direction is the same as GeoXTrack --

SubXTrack 8 starting at the left and increasing towards the right as you look along the satellite's path

Geolocations for the 4 corner pixels in the order: trailing first scanned;
trailing last-scanned;
GeolLocationsPerSpot 4 leading first-scanned;
leading last-scanned. Each footprint also has a central geolocation associated with the swath
geolocation lat/lon/time of the footprint.

Dimension of channel array (Channel 1: ~0.40 micron;
Ch 2: ~0.6 micron;
Ch 3: ~0.8 micron;
Ch 4: broadband)

Channel 4

Geolocation Fields
These fields appear once per scanline and correspond to satellite coordinates at time of nadir view.
Name Explanation
Latitude  Spacecraft geodetic Latitude at nadirTAl in degrees North (-90.0 ... 90.0)
Longitude Spacecraft geodetic Longitude at nadirTAl in degrees East (-180.0 ... 180.0)
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Time nadirTAI: time of nadir view (half-way between footprints 45 & 46) floating-point elapsed seconds since Jan 1, 1993

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag
NumTotalData

NumProcessData

NumSpecialData

NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour
start_minute
start_sec
start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude
start_Time

end_Latitude

end_Longitude
end_Time

eq_x_longitude

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer

32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-point
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

64-bit floating-point

64-bit floating-point
64-bit floating-point
64-bit floating-point
64-bit floating-point
64-bit floating-point

32-bit floating-point

Explanation

Zero-terminated character string denoting processing level ("level1A")

Zero-terminated character string denoting instrument ("VIS")

Zero-terminated character string set to "Night" when the subsatellite points at the
beginning and end of a granule are both experiencing night according to the "civil
twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed",
"Failed", or "Suspect")

Total number of expected AIRS packets

Number of AIRS packets which are present and can be processed routinely (state
= 0)

Number of AIRS packets which are present and can be processed only as a
special test (state = 1)

Number of AIRS packets which are present but cannot be processed (state = 2)
Number of expected AIRS packets which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land
Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending,
descending, or pole-crossing: ("Ascending" and "Descending" for entirely
ascending or entirely descending granules, or "NorthPole" or "SouthPole" for pole-
crossing granules. "NA" when determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)

Hour of day in which granule started, UTC (0 ... 23)

Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)
Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint
of first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
degrees East (-180.0 ... 180.0)
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eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

apid_414_cnt

apid_415_cnt

apid_416_cnt

apid_417_cnt

apid_405_cnt

64-bit floating-point

32-bit unsigned integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS Engineering
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAI() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Counts of packets of APID 414 (AIRS fixed high-rate engineering 1) by condition
Counts of packets of APID 415 (AIRS fixed high-rate engineering 2) by condition
Counts of packets of APID 416 (AIRS flexible high-rate engineering 1) by condition
Counts of packets of APID 417 (AIRS flexible high-rate engineering 2) by condition

Counts of packets of APID 405 (AIRS Space) by condition
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below)

AIRS
Science/Calibration
Packet Counts (see
below)

AIRS
Science/Calibration
Packet Counts (see
below)

apid_406_cnt Counts of packets of APID 406 (AIRS Blackbody) by condition

apid_407_cnt Counts of packets of APID 407 (AIRS Spectral/Photometric) by condition

HasPhotoCal 32-bit integer 1 if granule includes any scans with photometric calibration lamps on, 0 otherwise

Per-Granule Data Fields
These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type Extra Dimensions Explanation

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra

Name Type Dimensions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
satroll floating- None ORB axis, +x axis is positively oriented in the direction of orbital flight completing
point an orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
satpitch floating- None ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
point opposite to that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
satyaw floating- None axis. +z axis is positively oriented Earthward parallel to the satellite radius vector
point R from the spacecraft center of mass to the center of the Earth.)
Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;
Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;
Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;
32-bit Bit 9: (value 512) PGS_EPH_EphemAttit() gave
satgeoqa unsigned None PGSTD_E_TIME_FMT_ERROR;
integer Bit 10: (value 1024) PGS_EPH_EphemAttit() gave

PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);
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16-bit
unsigned None
integer

16-bit
unsigned None
integer

16-bit

unsigned None
integer

16-bit

unsigned None
integer

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

Data field format used for multiple alternate lists from HR Eng packet 1 (=13 for
default (fixed format);
see AIRS THB Table 4-2)

Data field format used for multiple alternate lists from HR Eng packet 2 (=13 for
default (fixed format);
see AIRS THB Table 4-2)
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OpMode

ScOpModeCurr

ScOpModeCmded

RTShrdMemFail

MemoryFail

ROMCksumError

RTMessgeError

MissingEDTC

MissngTimSync

VCXOConstrErr

InsClkHIdgOvw

InstClkAdjust

ResetCause

ICIProtFault

IClInvalRange

IClIinvChannel

RTBITFail

AmaRelayFaild
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16-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate,
3=checkout, 4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

Scanner Operating Mode - current mode. 0=Power Down;
1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Scanner Operating Mode - commanded mode. 0=Power Down;

1=Idle;

2=Find Index;

3=Scan;

4=Point;

5=Shut Down;

6=Idle/Index Found

Flag indicating test of remote term mem failed - bit 15 (msb) of sw status wd 1

RAM failure detected by Perform Memory Test - bit 12 of software status word 1

ROM checksum error detected by Perform Memory Test - bit 11 of sw status
word 1

Summit chip reported remote terminal message error - bit 9 of sw status word 1

End of Data Transfer Cycle msg not recvd in time - bit 8 of sw status word 1

S/C time code or sync signals missing several times - bit 7 of sw status word 1

VCXO Constr Error - bit 6 of software status word 1

Flag indicating inst clock holding reg overwritten - bit 5 of sw status word 1

Flag indicating inst clock adjusted to s/c time signal - bit 3 of sw status wd 1

Cause of the latest software reset - bits 2 - 0 (LSBs) of software status word 1

ICI Protection Fault - bit 14 of software status word 2

ICI Invalid Range - bit 13 of software status word 2

Flag indicating invalid port number in a serial cmd - bit 11 of sw status word 2

Flag indicating remote terminal BIT test failed - bit 10 of sw status word 2

Flag indicating AMA actuator selection failed - Bit 14 of software status word 3
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AmaStepFailed

Ama3EndState

Ama2EndState

ScnrOpnFail

Ama1EndState

AmaSwStatus

ScannrAtPoint

AmalnvSwState

ChPhaseErr

spacecraft_state

moonang

ViSnsrArrTemp

ScHeadTemp1

ViPowerVolt

PhoPowerVolt

PhotoCalOn

PhoCalLamp10n

PhoCalLamp20n

PhoCalLamp30n
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integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
32-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

None

None

None

None

None

None

None

None

None

None

SpaceXTrack
(=4)

None

None

None

None

None

None

None

None

Actuator failed to move requested number of steps - bit 13 of sw status word 3
AMA end state for actuator #3 - bits 12 - 10 of software status word 3

AMA end state for actuator #2 - bits 9 - 7 of software status word 3

Flag indicating scanner failed to perform as expected - bit 5 of sw status wd 2
AMA end state for actuator #1 - bits 6 - 4 of software status word 3

AMA software processing state - bits 3 - 1 of software status word 3

Flag indicating scanner is pointing in cmded direction - bit 0 of sw status wd 3
Flag indicating AMA reached an illegal state - bit 15 (msb) of sw status word 3
Chopper Phase Error (deg)

Spacecraft state (0=LNCH;

1=STBY;

2=SClI;

3=SAFE;

4=SRVL;

5-7=UNDF) (set to -1 when not known)

Angle (degrees) between the center of the moon and the boresight

Vis/NIR Sensor Array Temperature (Celcius)

Scanner Head Housing Temperature 1 (active A or B) (Celcius)

Vis/NIR Power Voltage (not redundant) (Volts)

Photo calibrator power voltage (not redundant) (volts)

Photo calibrator power on (0.0 = off 3.75 = on) (not redundant) (volts)

Photo calibrator lamp 1 on (0.0 = not 4.5 = sel) (not redundant) (volts)

Photo calibrator lamp 2 on (0.0 = not 4.5 = sel) (not redundant) (volts)

Photo calibrator lamp 3 on (0.0 = not 4.5 = sel) (not redundant) (volts)
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Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name Type Extra Dimensions Explanation
16-bit unsigned |Channel (= 4) * SubTrack (=
counts integer 9) * SubXTrack (= 8) Raw counts (data numbers) for each channel

state 32-bit integer None Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

64-bit floating- TAI time of calibration footprint (floating-point elapsed seconds
. None .
point since start of 1993)

32-bit floating- None Scanning angle of AIRS instrument for this calibration footprint
point (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

cal_footprint_TAI

cal_scanang

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "missing_in" of AIRS field "apid_414_cnt"

involves reading HDF-EOS Swath field "apid_414_cnt.missing_in".

AIRS Engineering Packet Counts: This type tracks counts of packets received during an interval by conditions under which they
were received.

Field Name Type Explanation
missing_in :n?(;tg);tter Count of packets missing between packets that are present
. Count of packets missing at beginning or end of granule timespan: missing packets for which there

_— 16-bit . - o .

missing_ends . are either no existing packets before them or no existing packets after them. (When all data is
integer oo h
missing all packets will be counted here)

checksum_err :n?(;tg);ltter Count of packets with an error detected in the checksum

ood 16-bit Count of packets not counted in any other catego
9 integer P Y gory

AIRS Science/Calibration Packet Counts: This type tracks counts of packets received during an interval by conditions under which
they were received.

Field Name Type Explanation
missing_in :n?(;tg);ltter Count of packets missing between packets of any AIRS APID that are present
16-bit Count of packets missing at beginning or end of granule timespan: missing packets for which there
missing_ends . are either no existing packets before them or no existing packets after them. (When all data is
— integer oo h
missing all packets will be counted here)

at noo 16-bit Count of packets for which the spacecraft mode is not operational for some or all of the packet

_noop integer |interval
illegal_mode :n?(;tg);tter Count of packets for which there was an illegal instrument mode
special_cal :n?(;tg);tter Count of packets for which the instrument was in a special calibration mode
. . 16-bit . . . I . .
invalid_data integer Count of invalid packets (includes missing engineering)
checksum_err :n?(;tg);tter Count of packets with an error detected in the checksum

ood 16-bit Count of packets not counted in any other catego
9 integer P Y gory
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A1-5. L1A AMSU-A Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRAASCI"

Swath Name = "L1A_AMSU"

Level ="level1A"

# Footprints = 30

# scanlines per scanset = 1

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 30

# of scan
GeoTrack lines in

swath
Channel 15
CalXTrack 4
SpaceXTrack 2
BBXTrack 2

AnglesPerFootprint |2

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel
to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis
low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension of channel array (Channel 1: 23.8 GHz;
Ch 2: 31.4 GHz;

Ch 3: 50.3 GHz;

Ch 4: 52.8 GHz;

Ch 5: 53.596 +/- 0.115 GHz;

Ch 6: 54.4 GHz;

Ch 7: 54.94 GHz;

Ch 8: 55.5 GHz;

Ch 9: fO;

Ch 10: fO +/- 0.217 GHz Ch 11: fO +/- df +/- 48 MHz;
Ch 12: f0 +/- df +/- 22 MHz;

Ch 13: fO +/- df +/- 10 MHz;

Ch 14: f0 +/- df +/- 4.5 MHz;

Ch 15: 89 GHz (f0 = 57290.344 MHz;

df = 322.4 MHz))

Dimension "across" track for calibration footprint positions. Same as number of calibration
footprints per scanline. (NUM_FOOTPRINTS_AMSU_CALIB) (Footprints are ordered: 1-2:
spaceviews;

3-4: blackbody radiometric calibration source)

Dimension "across" track for spaceview calibration footprint positions in order of observation
time. (NUM_FOOTPRINTS_AMSU_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation
time. (NUM_FOOTPRINTS_AMSU_BB)

Number of measurements of antenna pointing angle made for each AMSU-A footprint. First is
before radiance measurement, second near the center of the measurement.
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Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter"

time.
Name
Latitude
Longitude

Time

Explanation
Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)

Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)

Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag

NumTotalData

NumProcessData
NumSpecialData

NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour

start_minute
start_sec

start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines
start_Latitude

start_Longitude

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer
32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit
floating-point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

64-bit
floating-point

64-bit

Explanation

Zero-terminated character string denoting processing level ("level1A")

Zero-terminated character string denoting instrument ("AMSU-A")

Zero-terminated character string set to "Night" when the subsatellite points at the beginning
and end of a granule are both experiencing night according to the "civil twilight" standard
(center of refracted sun is below the horizon). It is set to "Day" when both are experiencing
day, and "Both" when one is experiencing day and the other night. "NA" is used when a
determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed", "Failed",
or "Suspect")

Total number of expected AMSU Packets
Number of AMSU Packets which are present and can be processed routinely (state = 0)

Number of AMSU Packets which are present and can be processed only as a special test
(state = 1)

Number of AMSU Packets which are present but cannot be processed (state = 2)
Number of expected AMSU Packets which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land

Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending, descending, or
pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely descending
granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA" when determination
cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)
Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (1 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint of first
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start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeodga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

amsu_a1l_sci_cnt

amsu_a2_sci_cnt
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floating-point
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
32-bit
floating-point

64-bit
floating-point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

AMSU
Packet
Counts (see
below)

AMSU
Packet
Counts (see
below)

scan) in degrees East (-180.0 ... 180.0)
TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in degrees East
(-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of 1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;

Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;

Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1 (This is
expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_DayNight() gave PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;

Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Counts of AMSU-A1 science packets APIDs 257 (No Mode Science), 259 (Staring 1
Science), 260 (Staring 2 Science), 261 (Full Scan 1 Science), & 262 (Full Scan 2 Science)
by condition (261 & 262 are counted together as a single packet) (AMSU-A1 is AMSU-A
channels 3-15)

Counts of AMSU-A2 science packets APIDs 288 (No Mode Science), 289 (Staring Science)
& 290 (Full Scan Science) by condition (AMSU-A2 is AMSU-A channels 1 & 2)
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Name

These fields appear once per scanline (GeoTrack times).

Name

angdev_a11

angdev_a12

angdev_a2

satheight

satroll

satpitch

satyaw

satgeoqa

A1-5. L1A AMSU-A Interface Specification

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Extra Dimensions

Explanation

Along-Track Data Fields

Type
Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit unsigned
integer

Extra Dimensions

None

None

None

None

None

None

None

None
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Explanation

Statistics on antenna misalignment for AMSU-A1-1 (AMSU-A1-1 is
AMSU-A channels 6, 7, 9-15) (degrees)

Statistics on antenna misalignment for AMSU-A1-2 (AMSU-A1-2 is
AMSU-A channels 3, 4, 5, and 8) (degrees)

Statistics on antenna misalignment for AMSU-A2 (AMSU-A2 is AMSU-A
channels 1 & 2) (degrees)

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAl (-180.0 ... 180.0 angle about the
+x (roll) ORB axis, +x axis is positively oriented in the direction of orbital
flight completing an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
(pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
positive sense opposite to that of the orbit's angular momentum vector
H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z
(yaw) axis. +z axis is positively oriented Earthward parallel to the satellite
radius vector R from the spacecraft center of mass to the center of the
Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave



glintgeoqga

moongeoqga
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16-bit unsigned
integer

16-bit unsigned
integer

None

None
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PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEOQO() gave
PGS_E_TOOLKIT;

Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);
Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return
code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return
code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class
return code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class
return code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return
code (for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return
code (for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return
code (for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return
code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave
PGS_E_TOOLKIT;

Bit 15: not used



nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

space_scanang_al1

space_scanang_a1l2

space_scanang_a2

bb_scanang_a11

bb_scanang_a12

bb_scanang_a2

moonang_a1l1

moonang_a12

moonang_a2

state1

state2

spacecraft_state

spacecraft_xmtr_a_on

spacecraft_xmtr_b_on

spacecraft_modulator_a_on

spacecraft_modulator_b_on

spacecraft_xmtr_a_pwr

spacecraft_xmtr_b_pwr
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64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

8-bit integer
32-bit floating-
point

32-bit floating-

point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-

point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit integer

32-bit integer

8-bit integer

8-bit integer

8-bit integer

8-bit integer

8-bit integer

32-bit floating-
point

32-bit floating-
point

None

None
None
None
None
None

AnglesPerFootprint
=2)

AnglesPerFootprint
=2)

AnglesPerFootprint

None
None
None
None

None

None

None

None

None

None

None

None
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TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis
& HSB) (floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in
trying to determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ...
180.0)

Scanning angles (before & after) of AMSU-A1-1 antenna for the
spaceview footprints (AMSU-A1-1 is AMSU-A channels 6, 7, 9-15) (-
180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A1-2 antenna for the
spaceview footprints (AMSU-A1-2 is AMSU-A channels 3, 4, 5, and 8) (-
180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A2 antenna for the spaceview
footprints (AMSU-A2 is AMSU-A channels 1 & 2) (-180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A1-1 antenna for the warm
calibration target footprints (AMSU-A1-1 is AMSU-A channels 6, 7, 9-15)
(-180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A1-2 antenna for the warm
calibration target footprints (AMSU-A1-2 is AMSU-A channels 3, 4, 5,
and 8) (-180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A2 antenna for the spaceview
footprints (AMSU-A2 is AMSU-A channels 1 & 2) (-180.0 ... 180.0)

Angle (degrees) between the center of the moon and the boresight of
AMSU-A1-1(AMSU-A1-1 is AMSU-A channels 6, 7, 9-15)

Angle (degrees) between the center of the moon and the boresight of
AMSU-A1-2 (AMSU-A1-2 is AMSU-A channels 3, 4, 5, and 8)

Angle (degrees) between the center of the moon and the boresight of
AMSU-A2 (AMSU-A2 is AMSU-A channels 1 & 2)

AMSU-A1 Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing
(AMSU-A1 is AMSU-A channels 3-15)

AMSU-A2 Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing
(AMSU-A2 is AMSU-A channels 1 & 2)

Spacecraft state (0=LNCH;

1=8TBY;

2=SCl;

3=SAFE;

4=SRVL;

5-7=UNDF) (set to -1 when not known)

Spacecraft Transmitter A On/Off status (0=Off;
1=0n;
-1=Unknown)

Spacecraft Transmitter B On/Off status (0=Off;
1=0n;

-1=Unknown)

Spacecraft Modulator A On/Off status (0=Off;
1=0n;

-1=Unknown)

Spacecraft Modulator B On/Off status (0=0ff;
1=0n;

-1=Unknown)

Spacecraft Transmitter A Power (DBW;
-1=Unknown)

Spacecraft Transmitter B Power (DBW;
-1=Unknown)



al_Ant_Full_Scan
al_Ant_Warm_Cal
al_Ant_Cold_Cal
al_Ant_Nadir
al1_ColdCalPstion
a1_ResetProcessr
a1_PLO_Redundncy
al_ScannerPwr_1
al_ScannerPwr_2
al_PLO_1_Lock_St
al_PLO_2 lLock_St
al_ADC_LatchupFl

a11_scan_motor_temp

a12_scan_motor_temp

a11_feedhorn_temp

a12_feedhorn_temp

al1_rf_mux_temp

a12_rf_mux_temp

al_lo_ch3_temp

al_lo_ch4_temp

al_lo_ch5_temp

al_lo_ch6_temp

al_lo_ch7_temp

al_lo_ch8 temp

al_lo_ch15_temp

al_plo2_temp

al_plo1_temp

al_sp_1553_if_temp

al_mxr_if_amp_ch3_temp

al_mxr_if_amp_ch4_temp

al_mxr_if_amp_ch5_temp

al_mxr_if_amp_ch6_temp

al_mxr_if_amp_ch7_temp

al_mxr_if_amp_ch8_temp
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8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

None
None
None
None
None
None
None
None
None
None
None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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AMSU-A1 Antenna in FullScan Mode

AMSU-A1 Antenna in Warm Calibration Mode
AMSU-A1 Antenna in Cold Calibration Mode
AMSU-A1 Antenna in Nadir Mode

AMSU-A1 Cold Calibration Position 1-4 (Binary 0-3)
AMSU-A1 Reset C&DH Processor (command)
AMSU-A1 PLO Redundancy, PLLO 1 ON or PLLO 2 ON
AMSU-A1 Scanner Power 1, ON/Off

AMSU-A1 Scanner Power 2, ON/Off

AMSU-A1 PLO #1 Lock Status

AMSU-A1 PLO #2 Lock Status

AMSU-A1 ADC Latchup Flag (Status)

AMSU-A1-1 Scan Motor Temperature (Celcius)

AMSU-A1-2 Scan Motor Temperature (Celcius)

AMSU-A1-1 Feedhorn Temperature (Celcius)

AMSU-A1-2 Feedhorn Temperature (Celcius)

AMSU-A1-1 RF Mux Temperature (Celcius)

AMSU-A1-2 RF Mux Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 3 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 4 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 5 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 6 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 7 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 8 Temperature (Celcius)

AMSU-A1 Local Oscillator Channel 15 Temperature (Celcius)

AMSU-A1 Phase Locked Oscillator 2 Temperature (Celcius)

AMSU-A1 Phase Locked Oscillator 1 Temperature (Celcius)

AMSU-A1 S.P. (1553 I/F) Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 3 Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 4 Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 5 Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 6 Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 7 Temperature (Celcius)

AMSU-A1 Mixer/IF Amp/Channel 8 Temperature (Celcius)
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32-bit floating-

al_mxr_if_amp_ch9_14_temp point None AMSU-A1 Mixer/IF Amp/Channel 9/14 Temperature (Celcius)
al_mxr_if_amp_ch15_temp zg_r?tlt floating- None AMSU-A1 Mixer/IF Amp/Channel 15 Temperature (Celcius)
al_if_amp_ch11_14_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 11/14 Temperature (Celcius)
al_if_amp_ch9_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 9 Temperature (Celcius)
al_if_amp_ch10_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 10 Temperature (Celcius)
al_if _amp_ch11_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 11 Temperature (Celcius)
al_if amp_ch12_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 12 Temperature (Celcius)
al_if _ amp_ch13_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 13 Temperature (Celcius)
al_if _amp_ch14_temp zg_r?tlt floating- None AMSU-A1 IF Amp Channel 14 Temperature (Celcius)
al_dc_dc_conv_temp zg_r?tlt floating- None AMSU-A1 DC/DC Converter Temperature (Celcius)
al1_rf_shelf_temp zg_r?tlt floating- ;e AMSU-A1-1 RF Shelf Temperature (Celcius)
a12_rf_shelf_temp zg_r?tlt floating- ;e AMSU-A1-2 RF Shelf Temperature (Celcius)
al_det_preamp_temp zﬁl_r?tlt floating- None AMSU-A1 Detector/PreAmp Temperature (Celcius)
al1_warm_load_1_temp zg_r?tlt floating- None AMSU-A1-1 Warm Load 1 Temperature (Celcius)
al1_warm_load_2_temp zg_r?tlt floating- None AMSU-A1-1 Warm Load 2 Temperature (Celcius)
al1_warm_load_3_temp zg_r?tlt floating- None AMSU-A1-1 Warm Load 3 Temperature (Celcius)
al1_warm_load_4_temp zg_r?tlt floating- None AMSU-A1-1 Warm Load 4 Temperature (Celcius)
al1_warm_load_c_temp zg_r?tlt floating- None AMSU-A1-1 Warm Load Center Temperature (Celcius)
a12_warm_load_1_temp zg_r?tlt floating- None AMSU-A1-2 Warm Load 1 Temperature (Celcius)
a12_warm_load_2_temp zg_r?tlt floating- None AMSU-A1-2 Warm Load 2 Temperature (Celcius)
a12_warm_load_3_temp zg_r?tlt floating- None AMSU-A1-2 Warm Load 3 Temperature (Celcius)
a12_warm_load_4_temp zg_r?tlt floating- None AMSU-A1-2 Warm Load 4 Temperature (Celcius)
a12_warm_load_c_temp zg_r?tlt floating- None AMSU-A1-2 Warm Load Center Temperature (Celcius)
al_prt_ref v zg_r?tlt floating- ;e AMSU-A1 PRT Reference Voltage (Counts)

al_sp_p5 v zg_r?tlt floating- ;e AMSU-A1 Signal Processor +5 Volts (Volts DC)
al_sp_p15_v zﬁi'r?tit floating- ;e AMSU-A1 Signal Processor +15 Volts (Volts DC)
al_sp_ mi5 v zg_r?tlt floating- ;e AMSU-A1 Signal Processor -15 Volts (Volts DC)
al_sd_p5 v zﬁlr?t't floating- ;e AMSU-A1 Scan Drive +5 Volts (Volts DC)

al_sd_p15_v zﬁlr?t't floating- ;e AMSU-A1 Scan Drive +15 Volts (Volts DC)
al_sd_m15_v 32-bit floating-  |None AMSU-A1 Scan Drive -15 Volts (Volts DC)
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al_plo_p15_v

al_plo_ m15 v

al_rcvr_p8 v

al1_mxr_if amp_p10_v

a12_mxr_if amp_p10_v

al_lo_ch6_p10_v

al_lo_ch7_p10_v

al_lo_ch15 p15 v

al_lo_ch3 p10_v

al_lo_ch4 _p10_v

al_lo_ch5 p10_v

al_lo_ch8 p10_v

al_quiet_bus_curr

a11_noisy_pwr_bus_curr

a12_noisy_pwr_bus_curr

a2_UnitSerialNum
a2_Ant_Full_Scan
a2_Ant_Warm_Cal
a2_Ant_Cold_Cal
a2_Ant_Nadir
a2_ColdCalPstion
a2_ResetProcessr
a2_ScannerPwr
a2_ADC_LatchupFl

a2_scan_motor_temp

a2_feedhorn_temp

a2_rf_diplexer_temp

a2_mxr_if_amp_ch1_temp

a2_mxr_if_amp_ch2_temp

a2_lo_ch1_temp

a2_lo_ch2_temp

a2_sp_1553_if_temp

a2_subr_temp
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point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

16-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
8-bit integer
32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
None
None
None
None
None
None
None

None

None

None

None

None

None

None

None

None

None
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AMSU-A1 Phase Locked Oscillator +15 Volts (Volts DC)

AMSU-A1 Phase Locked Oscillator -15 Volts (Volts DC)

AMSU-A1 Receiver +8 Volts (Volts DC)

AMSU-A1-1 Mixer/IF AMP +10 Volts (Volts DC)

AMSU-A1-2 Mixer/IF AMP +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 6 +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 7 +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 15 +15 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 3 +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 4 +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 5 +10 Volts (Volts DC)

AMSU-A1 Local Oscillator Channel 8 +10 Volts (Volts DC)

AMSU-A1 Quiet Bus Current (mA)

AMSU-A1-1 Noisy Power Bus Current (mA)

AMSU-A1-2 Noisy Power Bus Current (mA)

AMSU-A2 Unit serial number

AMSU-A2 Antenna in FullScan Mode

AMSU-A2 Antenna in Warm Calibration Mode
AMSU-A2 Antenna in Cold Calibration Mode
AMSU-A2 Antenna in Nadir Mode

AMSU-A2 Cold Calibration Position 1-4 (Binary 0-3)
AMSU-A2 Reset C&DH Processor (command)
AMSU-A2 Scanner Power, ON/Off

AMSU-A2 ADC Latchup Flag (Status)

AMSU-A2 Scan Motor Temperature (Celcius)

AMSU-A2 Feedhorn Temperature (Celcius)

AMSU-A2 RF Diplexer Temperature (Celcius)

AMSU-A2 Mixer/IF Amp/Channel 1 Temperature (Celcius)

AMSU-A2 Mixer/IF Amp/Channel 2 Temperature (Celcius)

AMSU-A2 Local Oscillator Channel 1 Temperature (Celcius)

AMSU-A2 Local Oscillator Channel 2 Temperature (Celcius)

AMSU-A2 S.P. (1553 I/F) Temperature (Celcius)

AMSU-A2 Subreflector Temperature (Celcius)



a2_dc_dc_conv_temp

a2_rf_shelf_temp

a2_det_preamp_temp

a2_warm_load_1_temp

a2_warm_load_2 temp

a2_warm_load_3 temp

a2_warm_load_4 temp

a2_warm_load_5 temp

a2_warm_load_6_temp

a2_warm_load_c_temp

a2 _prt_ref v

a2_sp_p5 v

a2_sp_p15_v

a2_sp_m15_v

a2_sd_p5 v

a2_sd_p15_v

a2_sd_m15_v

a2_mxr_if_amp_p10_v

a2_lo_ch1_p10_v

a2_lo_ch2_p10_v

a2_quiet_bus_curr

a2_noisy_pwr_bus_curr

psv_al11_rcvr1_temp

psv_al11_rcvr2_temp

psv_al11_scan_motor_temp

psv_al12_scan_motor_temp

psv_al12_rcvr1_temp

psv_al12_rcvr2_temp

psv_al1_warm_load_temp
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point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating-

point None
32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating-

point None
32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point

32-bit floating- None
point
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AMSU-A2 DC/DC Converter Temperature (Celcius)

AMSU-A2 RF Shelf Temperature (Celcius)

AMSU-A2 Detector/PreAmp Temperature (Celcius)

AMSU-A2 Warm Load 1 Temperature (Celcius)

AMSU-A2 Warm Load 2 Temperature (Celcius)

AMSU-A2 Warm Load 3 Temperature (Celcius)

AMSU-A2 Warm Load 4 Temperature (Celcius)

AMSU-A2 Warm Load 5 Temperature (Celcius)

AMSU-A2 Warm Load 6 Temperature (Celcius)

AMSU-A2 Warm Load Center Temperature (Celcius)

AMSU-A2 PRT Reference Voltage (Counts)

AMSU-A2 Signal Processor +5 Volts (Volts DC)

AMSU-A2 Signal Processor +15 Volts (Volts DC)

AMSU-A2 Signal Processor -15 Volts (Volts DC)

AMSU-A2 Scan Drive +5 Volts (Volts DC)

AMSU-A2 Scan Drive +15 Volts (Volts DC)

AMSU-A2 Scan Drive -15 Volts (Volts DC)

AMSU-A2 Mixer/IF AMP +10 Volts (Volts DC)

AMSU-A2 Local Oscillator Channel 1 +10 Volts (Volts DC)

AMSU-A2 Local Oscillator Channel 2 +10 Volts (Volts DC)

AMSU-A2 Quiet Bus Current (mA)

AMSU-A2 Noisy Power Bus Current (mA)

Passive analog A1-1 RF Shelf Temperature #1 (Celcius)

Passive analog A1-1 RF Shelf Temperature #2 (Celcius)

Passive analog A1-1 Scan Motor Temperature (Celcius)

Passive analog A1-2 Scan Motor Temperature (Celcius)

Passive analog A1-2 RF Shelf Temperature #1 (Celcius)

Passive analog A1-2 RF Shelf Temperature #2 (Celcius)

Passive analog A1-1 Warm Load Temperature (Celcius)
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32-bit floating-

psv_al12_warm_load_temp point None Passive analog A1-2 Warm Load Temperature (Celcius)
psv_a2_scan_motor_temp zg_r?tlt floating- None Passive analog A2 Scan Motor Temperature (Celcius)
psv_a2_warm_load_temp zg_r?tlt floating- None Passive analog A2 Warm Load Temperature (Celcius)
psv_a2_rcvr1_temp zg_r?tlt floating- None Passive analog A2 RF Shelf Temperature #1 (Celcius)
psv_a2_rcvr2_temp zg_r?tlt floating- None Passive analog A2 RF Shelf Temperature #2 (Celcius)

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name Type Extra Dimensions
32-bit
scanang floating- None
point
32-bit .
scanang_a1l1 floating- ,(’-\=ngl)esPerFootpr| nt
point
32-bit .
scanang_a12 floating- ,(’-\=ngl)esPerFootpr| nt
point
32-bit .
scanang_a2 floating- ,(’-\=ngl)esPerFootpr| nt
point
8-bit
scanang_qa unsigned | None
integer
32-bit
ftptgeoqga unsigned | None
integer

Explanation

Scanning angle of AMSU-A instrument with respect to the AMSU-A
instrument for this footprint (-180.0 ... 180.0, negative at start of scan, 0 at
nadir)

Scanning angles (before & after) of AMSU-A1-1 antenna for this footprint
(AMSU-A1-1 is AMSU-A channels 6, 7, 9-15) (-180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A1-2 antenna for this footprint
(AMSU-A1-2 is AMSU-A channels 3, 4, 5, and 8) (-180.0 ... 180.0)

Scanning angles (before & after) of AMSU-A2 antenna for this footprint
(AMSU-A2 is AMSU-A channels 1 & 2) (-180.0 ... 180.0)

Bit 0: (LSB, value 1) a_11 reading 1 out of rangeBit 1: (value 2) a_11
reading 2 out of rangeBit 2: (value 4) a_12 reading 1 out of rangeBit 3:
(value 8) a_12 reading 2 out of rangeBit 4: (value 16) a_2 reading 1 out of
rangeBit 5: (value 32) a_2 reading 2 out of rangeBit 6: (value 64) unusedBit
7: (value 128) all the readings are bad

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UT1;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;
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zengeoqga

demgeoqa

satzen

satazi

solzen

16-bit
unsigned
integer

16-bit
unsigned
integer

32-bit
floating-
point
32-bit
floating-
point

32-bit

A1-5. L1A AMSU-A Interface Specification

None

None

None

None

None

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad
input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1)
bad input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an
error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return
code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured
relative to the geodetic vertical on the reference (WGS84) spheroid and
including corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
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floating- the geodetic vertical on the reference (WGS84) spheroid and including
point corrections outlined in EOS SDP toolkit for normal accuracy.)
32-bit
solazi floating-  None Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
point
sun glint distance 16-bit None Distance (km) from footprint center to location of the sun glint (-9999 for
_glint_ integer unknown, 30000 for no glint visible because spacecraft is in Earth's shadow)
32-bit
topog floating- None Mean topography in meters above reference ellipsoid
point
32-bit
topog_err floating- None Error estimate for topog
point
32-bit
landFrac floating-  |None Fraction of spot that is land (0.0 ... 1.0)
point
32-bit
landFrac_err floating- None Error estimate for landFrac
point
16-bit
counts unsigned | Channel (= 15) raw counts (data numbers) for each channel
integer

Calibration Swath Data Fields

These fields appear for every calibration footprint of every scanline in the granule (GeoTrack * CalXTrack times).

Extra

Name Type Dimensions

Explanation
16-bit unsigned

cal_counts |.
- integer

Channel (= 15) |Raw counts (data numbers) for each channel
TAI time of calibration footprint (floating-point elapsed seconds since start of

cal_tai 64-bit floating-point None 1993)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "angdev_a11" involves
reading HDF-EOS Swath field "angdev_a11.min".

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name Type Explanation

min 32-bit floating-point | Minimum value field takes on in granule (not valid when num = 0)

max 32-bit floating-point Maximum value field takes on in granule (not valid when num = 0)

mean 32-bit floating-point Mean of values field takes on in granule (not valid when num = 0)

dev 32-bit floating-point | Standard Deviation of values field takes on in granule (not valid when num < 2)
num 32-bit integer Count of occurrences of field in granule (not including those counted in num_bad)
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
max_track 32-bit integer GeoTrack index (counting from 1) where max was found

max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found

min_track 32-bit integer GeoTrack index (counting from 1) where min was found

min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

AMSU Packet Counts: This type tracks counts of packets received during an interval by conditions under which they were
received.

Field Name Type Explanation

16-bit

missing_in integer

Count of packets missing between packets that are present
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missing_ends

at_noop

illegal_mode

special_cal

invalid_data

partially_invalid

checksum_err

good

16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer

16-bit
integer

A1-5. L1A AMSU-A Interface Specification

Count of packets missing at beginning or end of granule timespan: missing packets for which there are
either no existing packets before them or no existing packets after them. (When all data is missing all
packets will be counted here)

Count of packets for which the spacecraft mode is not operational for some or all of the packet interval

Count of packets for which there was an illegal instrument mode

Count of packets for which the instrument was in a special calibration mode (Nadir mode, cold cal
(space view) mode, or warm cal mode)

Count of invalid packets (ADC latchup flag = 1, Mode disagrees with APID, scanner power off for all
three scanners. For AMSU-A1 also lock status = 0 for selected PLO)

Count of packets for which the data is partially invalid (AMSU-A1 only: scanner power off for one of the
two scanners)

Count of packets with an error detected in the checksum

Count of packets not counted in any other category
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A1-6. L1A HSB Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRHASCI"

Swath Name = "L1A_HSB"

Level ="level1A"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90
# of scan
GeoTrack lines in
swath
Channel 5
CalXTrack 8

SpaceXTrack 4

BBXTrack 4

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to
the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-rate
engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension of channel array (Channel 1: Deleted 89.0 GHz channel: always invalid;
Ch 2: 150.0 GHz;

Ch 3: f0 +/- 1.0 GHz;

Ch 4: fO +/- 3.0 GHz;

Ch 5: f0 +/- 7.0 GHz (f0 = 183.31 GHz))

Dimension "across" track for calibration footprint positions. Same as number of calibration
footprints per scanline. (NUM_FOOTPRINTS_HSB_CALIB) (Footprints are ordered: 1-4:
spaceviews;

5-8: blackbody radiometric calibration source)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_HSB_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_HSB_BB)

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag

NumTotalData

NumProcessData
NumSpecialData

NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour

start_minute
start_sec

start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer
32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit
floating-point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
64-bit
floating-point
32-bit
floating-point

Explanation

Zero-terminated character string denoting processing level ("level1A")

Zero-terminated character string denoting instrument ("HSB")

Zero-terminated character string set to "Night" when the subsatellite points at the beginning
and end of a granule are both experiencing night according to the "civil twilight" standard
(center of refracted sun is below the horizon). It is set to "Day" when both are experiencing
day, and "Both" when one is experiencing day and the other night. "NA" is used when a
determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed", "Failed",
or "Suspect")

Total number of expected HSB packets
Number of HSB packets which are present and can be processed routinely (state = 0)

Number of HSB packets which are present and can be processed only as a special test
(state = 1)

Number of HSB packets which are present but cannot be processed (state = 2)
Number of expected HSB packets which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land
Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending, descending, or
pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely descending
granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA" when determination
cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)
Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in degrees East
(-180.0 ... 180.0)
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eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

apid_342_cnt
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64-bit
floating-point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

HSB Packet
Counts (see
below)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of 1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;

Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;

Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1 (This is
expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_DayNight() gave PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;

Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoqa

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Counts of packets of APID 342 (HSB Science) by condition

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name

Type

Extra Dimensions Explanation

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name

satheight

satroll

satpitch

Extra .
Type Dimensions Explanation
32-bit
floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAl (-180.0 ... 180.0 angle about the
floating- None +x (roll) ORB axis, +x axis is positively oriented in the direction of orbital
point flight completing an orthogonal triad with y and z.)
32-bit None Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
floating- (pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
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point positive sense opposite to that of the orbit's angular momentum vector
H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z
(yaw) axis. +z axis is positively oriented Earthward parallel to the
satellite radius vector R from the spacecraft center of mass to the center
of the Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;
Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;
Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;
Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

32-bit Bit 14: (value 16384) PGS_CSC_ECItoECR() gave

satgeoqa unsigned None PGSCSC_E_BAD_ARRAY_SIZE;

integer Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;
Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;
Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;
Bit 18: unused (set to zero);
Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave
PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;
Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;
Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;
Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;
Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;
Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;
Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave
PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);
Bit 2: (value 4) glint calculation not converging;
Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;
Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;
(
(

32-bit
satyaw floating- None
point

16-bit Bit 5: (value 32) bad glint location;
glintgeoga unsigned  |None Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return

integer code;
Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return
code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class
return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class
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moongeoqga

nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

state

MDE_Power

ProcessrCkFlg

ScanCntl_Stat

PixIDatalnvid

Al-6. L1A HSB Interface Specification

16-bit
unsigned
integer

64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
8-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
8-bit
integer
8-bit
integer
8-bit
integer

8-bit

None

None

None

None

None

None

None

None

None

None

None

None

return code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return
code (for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return
code (for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return
code (for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return
code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave
PGS_E_TOOLKIT;

Bit 15: not used

TAI time at which instrument is nominally looking directly down.
(between footprints 15 & 16 for AMSU or between footprints 45 & 46 for
AIRS/Vis & HSB) (floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in
trying to determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ...
180.0)

Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing
Motor Drive Electronics Power (1=ON)
Processor Check Flag

Scan Control Status

Pixel Data Invalid Flag
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integer

ScanSyncFlag iE:I_t?aI:;er None Scan Synchronization Flag

ModeTransFlag iE:I_t?aI:;er None Mode Transition Flag

Module ID .S_bit None Module ID: EM,PFM,FM2,FM3
- integer

RAM_Check .S_blt None RAM Check (1=Failed)
integer

ROM_Check .S_blt None ROM Check (1=Failed)
integer

MemChkStatus iE:I_t?aI:;er None Memory Check Status (1=Enabled)

SpacViewSelct .S_blt None Space View Selected
integer

Chnl_1820RIly5 .S_blt None Channel 18,19,20 Relay 5 (1=ON)
integer

Chnl_17Relay4 .S_blt None Channel 17 Relay 4 (1=ON)
integer

8-bit _
Stepped_Mode integer None Stepped Mode (1=YES)

Investgt_Mode .S_blt None Investigation Mode (1=YES)
integer

ParkSpac_View .S_blt None Parked in Space View (1=YES)
integer

ParkNadr_View .S_blt None Parked in Nadir View (1=YES)
integer

ParkTrgt_View .S_blt None Parked in Target View (1=YES)
integer

ScanNorm_Mode .S_blt None Scan Normal Mode (1=YES)
integer

Srvl_Htr_RIly2 .S_blt None Survival Heater Relay 2 (1=ON)
integer

PwrRly_Status .S_blt None Power Relay 1 Status (1=ON)
integer
32-bit

mixer_17_temp floating- None Mixer 17 Temperature (Celcius)
point
32-bit

mixer_181920_temp floating- None Mixer 18/19/20 Temperature (Celcius)
point
32-bit

fet_ amp_17_temp floating- None FET Amplifier 17 Temperature (Celcius)
point
32-bit

fet_amp_18_temp floating- None FET Amplifier 18 Temperature (Celcius)
point
32-bit

fet_ amp_19_temp floating- None FET Amplifier 19 Temperature (Celcius)
point
32-bit

fet_ amp_20_temp floating- None FET Amplifier 20 Temperature (Celcius)
point
32-bit

cal_temp_1 floating- None Calibration Target 1 Temperature (Celcius)
point
32-bit

cal_temp_2 floating- None Calibration Target 2 Temperature (Celcius)
point

cal_temp_3 32-bit None Calibration Target 3 Temperature (Celcius)
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cal_temp_4

cal_temp_5

cal_temp_6

cal_temp_7

subrefl_temp

lom_17_curr

lom_181920_temp

lom_17_temp

lom_181920_curr

prt_bridge_volt

prt_board_temp

psv_12vasec

psv_m12vasec

psv_15vasec

psv_m15vasec

psv_8vasec

psv_5vasec

psv_5vdsec

psv_mbvasec

psv_5vrefsec

psv_ice_temp
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floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Calibration Target 4 Temperature (Celcius)

Calibration Target 5 Temperature (Celcius)

Calibration Target 6 Temperature (Celcius)

Calibration Target 7 Temperature (Celcius)

Subreflector Temperature (Celcius)

Local Oscillator Monitor Current 17 (Amps)

Local Oscillator Monitor Temperature 18/19/20 (Amps)

Local Oscillator Monitor Temperature 17 (Celcius)

Local Oscillator Monitor Current 18/19/20 (Celcius)

PRT Bridge Voltage (Volts)

PRT Board Temperature (Celcius)

Passive analog +12V (A) Secondary (Volts)

Passive analog -12V (A) Secondary (Volts)

Passive analog +15V (A) Secondary (Volts)

Passive analog -15V (A) Secondary (Volts)

Passive analog +8V (A) Secondary (Volts)

Passive analog +5V (A) Secondary (Volts)

Passive analog +5V (D) Secondary (Volts)

Passive analog -5V (A) Secondary (Volts)

Passive analog +5V Reference Secondary (Volts)

ICE Temperature (Celcius)
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floating-
point
32-bit
psv_mde_temp floating-
point
32-bit
psv_peu_temp floating-
point
32-bit
psv_psu_temp floating-
point
32-bit
psv_scan_motor_temp floating-
point
32-bit
psv_scan_motor_curr floating-
point
32-bit
psv_loc_osc_17_curr floating-
point
32-bit
psv_loc_osc_181920_curr |floating-
point
32-bit
moonang floating-
point

8-bit

spacecraft_state .
integer

8-bit

spacecraft_xmtr_a_on .
integer

spacecraft_xmtr_b_on .S_blt
integer
spacecraft_modulator_a_on .S_blt
integer
spacecraft_modulator_b_on .S_blt
integer
32-bit
spacecraft_xmtr_a_pwr floating-
point
32-bit
spacecraft_xmtr_b_pwr floating-
point

None

None

None

None

None

None

None

SpaceXTrack
(=4)

None

None

None

None

None

None

None

MDE Temperature (Celcius)
PEU Temperature (Celcius)
PSU Temperature (Celcius)
Scan Motor Temperature (Celcius)
Scan Motor Current (Amps)

Local Oscillator for Channel 17 (channel 2) current (Amps)

Local Oscillator for Channels 18, 19, & 20 (channels 3, 4, & 5) current
(Amps)

Angle (degrees) between the center of the moon and the boresight

Spacecraft state (0=LNCH;
1=8TBY;
2=SClI;

5-7=UNDF) (set to -1 when not known)
Spacecraft Transmitter A On/Off status (0=Off;
1=0n;

-1=Unknown)

Spacecraft Transmitter B On/Off status (0=Off;
1=0n;
-1=Unknown)

Spacecraft Modulator A On/Off status (0=Off;
1=0n;

-1=Unknown)

Spacecraft Modulator B On/Off status (0=0ff;
1=0n;

-1=Unknown)

Spacecraft Transmitter A Power (DBW;
-1=Unknown)

Spacecraft Transmitter B Power (DBW;
-1=Unknown)

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave

Extra .
Name Type Dimensions Explanation
32-bit
ftptgeoqga unsigned None
integer

PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;
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zengeoqga

demgeoqa

16-bit
unsigned
integer

16-bit
unsigned
integer
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None

None

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad input
value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error
condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;
Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;
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32-bit
satzen floating-
point
32-bit
satazi floating-
point
32-bit
solzen floating-
point
32-bit
solazi floating-
point
16-bit
integer
32-bit
topog floating-
point
32-bit
topog_err floating-
point
32-bit
landFrac floating-
point
32-bit
landFrac_err floating-
point
32-bit
scanang floating-
point
16-bit
counts unsigned
integer

sun_glint_distance

Name Type
16-bit unsigned
cal_counts .
- integer
cal_tai 64-bit floating-
- point
32-bit floating-
cal_scanang | .
point
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None

None

None

None

None

None

None

None

None

None

Channel (=

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UTH1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the
geodetic vertical on the reference (WGS84) spheroid and including corrections
outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for unknown,
30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Scanning angle of HSB instrument with respect to the HSB instrument for this
footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

raw counts (data numbers) for each channel

Calibration Swath Data Fields

These fields appear for every calibration footprint of every scanline in the granule (GeoTrack * CalXTrack times).

Extra
Dimensions

Channel (= 5)
None

None

Explanation

Raw counts (data numbers) for each channel

TAI time of calibration footprint (floating-point elapsed seconds since start of
1993)

Scanning angle of HSB instrument for this calibration footprint (-180.0 ... 180.0,
negative at start of scan, 0 at nadir)
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Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS

fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "missing_in" of AIRS field "apid_342_cnt"
involves reading HDF-EOS Swath field "apid_342_cnt.missing_in".

HSB Packet Counts: This type tracks counts of packets received during an interval by conditions under which they were received.

Field Name Type

o 16-bit
missing_in )

integer

. 16-bit
missing_ends |

integer

at noo 16-bit

_noop integer

. 16-bit
illegal_mode .

integer

. 16-bit
special_cal .

integer

invalid_data 16-bit

integer

) . . |16-bit

partially_invalid integer

checksum_err 16-bit

- integer

0od 16-bit

9 integer

bad_scan_sync 16-bit

integer

) 16-bit
survival_heater .

integer

ROM_failed | 16°Dit

- integer

RAM failed | 16-Dit

integer

Explanation

Count of packets missing between packets that are present

Count of packets missing at beginning or end of granule timespan: missing packets for which there
are either no existing packets before them or no existing packets after them. (When all data is missing

all packets will be counted here)

Count of packets for which the spacecraft mode is not operational for some or all of the packet interval

Count of packets for which there was an illegal instrument mode

Count of packets for which the instrument was in a special calibration mode (parked in target view,
parked in nadir view, parked in space view, investigation mode, or stepped mode)

Count of invalid packets (mode transitioning flag on, power off, all channels off, scan aborted,
processor check failed, maybe pixel data invalid)

Count of packets for which the data is partially invalid (channel 2 off or channels 3/4/5 off but not both
off)

Count of packets with an error detected in the checksum
Count of packets not counted in any category above
Count of packets for which Scan Sync error > 0.1 degrees
Count of packets for which Survival Heater is on

Count of packets for which ROM check failed [TBD]

Count of packets for which RAM check failed [TBD]
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A1-7. L1B AIRS Science Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRIBRAD"

Swath Name = "L1B_AIRS_Science"

Level ="level1B"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90

# of scan
GeoTrack lines in

swath
CalXTrack 6
SpaceXTrack 4
BBXTrack 1
Channel 2378

MaxRefChannel 100
MaxFeaturesUpwell |35
MaxFeaturesPary |17

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to
the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-
rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension "across" track for calibration footprint positions. Same as number of calibration
footprints per scanline. (NUM_FOOTPRINTS_AIRS_CALIB) (Footprints are ordered: 1-4:
spaceviews (ports 3, 4, 1, 2);

5: blackbody radiometric calibration source;

6: spectral/photometric calibration sources)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AIRS_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AIRS_BB)

Dimension of channel array (Channels are generally in order of increasing wavenumber, but
because frequencies can vary and because all detectors from a physical array of detector
elements (a "module") are always grouped together there are sometimes small reversals in
frequency order where modules overlap.)

Maximum number of radiometric reference channels. "RefChannels" lists the channels used.
Maximum number of spectral features in upwelling radiances used for spectral calibration

Maximum number of spectral features in parylene radiances used for spectral calibration

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name Type Explanation
. string of 8-bit . : ; . " "
processing_level characters Zero-terminated character string denoting processing level ("level1B")
instrument string of 8-bit Zero-terminated character string denoting instrument ("AIRS")
characters
Zero-terminated character string set to "Night" when the subsatellite points at the
string of 8-bit beginning and end of a granule are both experiencing night according to the "civil
DayNightFlag 9 twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
characters . . " " . . .
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.
AutomaticQAFlag string of 8-bit ;erp—tgrmln?ted chaf?cter string denoting granule data quality: (Always "Passed",
characters Failed", or "Suspect")
NumTotalData 32-bit integer | Total number of expected scene footprints
NumProcessData 32-bit integer l;ltér)nber of scene footprints which are present and can be processed routinely (state
NumSpecialData 32-bit integer Numper of scene fgotprlnts which are present and can be processed only as a
special test (state = 1)
NumBadData 32-bit integer |Number of scene footprints which are present but cannot be processed (state = 2)
NumMissingData 32-bit integer |Number of expected scene footprints which are not present (state = 3)
NumLandSurface 32-bit integer |Number of scene footprints for which the surface is more than 90% land
NumOceanSurface 32-bit integer |Number of scene footprints for which the surface is less than 10% land
Zero-terminated character string denoting whether granule is ascending,
node tvpe string of 8-bit |descending, or pole-crossing: ("Ascending" and "Descending" for entirely ascending
-typ characters or entirely descending granules, or "NorthPole" or "SouthPole" for pole-crossing
granules. "NA" when determination cannot be made.)
start_year 32-bit integer | Year in which granule started, UTC (e.g. 1999)
start_month 32-bit integer | Month in which granule started, UTC (1 ... 12)
start_day 32-bit integer | Day of month in which granule started, UTC (1 ... 31)
start_hour 32-bit integer  Hour of day in which granule started, UTC (O ... 23)
start_minute 32-bit integer | Minute of hour in which granule started, UTC (O ... 59)
start_sec zg_r?tlt floating- Second of minute in which granule started, UTC (0.0 ... 59.0)
start_orbit 32-bit integer | Orbit number of mission in which granule started
end_orbit 32-bit integer | Orbit number of mission in which granule ended
orbit_path 32-bit integer | Orbit path of start orbit (1 ... 233 as defined by EOS project)
start_orbit_row 32-bit integer | Orbit row at start of granule (1 ... 248 as defined by EOS project)
end_orbit_row 32-bit integer | Orbit row at end of granule (1 ... 248 as defined by EOS project)
granule_number 32-bit integer |Number of granule within day (1 ... 240)
num_scansets 32-bit integer |Number of scansets in granule (1 ... 45)
num_scanlines 32-bit integer |Number of scanlines in granule (3 * num_scansets)

64-bit floating- |Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint

start_Latitude point of first scan) in degrees North (-90.0 ... 90.0)

64-bit floating- |Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint
point of first scan) in degrees East (-180.0 ... 180.0)

64-bit floating-
point

start_Longitude

start_Time TAI Time at start of granule (floating-point elapsed seconds since start of 1993)
64-bit floating- |Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of

end_Latitude point last scan) in degrees North (-90.0 ... 90.0)

end_Longitude 64-bit floating- |Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint

point of last scan) in degrees East (-180.0 ... 180.0)
end_Time gg_r?tlt floating- TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

32-bit floating- |Longitude of spacecraft at southward equator crossing nearest granule start in

eq_x_longitude point degrees East (-180.0 ... 180.0)
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eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeodga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

CalGranSummary

DCR_scan

input_bb_temp

input_bb_temp1
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64-bit floating-
point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

8-bit unsigned
integer

16-bit integer

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;
Bit 0: (LSB, value 1) bad input value (last scanline);
Bit 1: (value 2) bad input value (first scanline);
Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
B|t 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;

: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;
: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

: (value 512) PGS_TD_UTCtoTAI() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;
Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1
(This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;
Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;
Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;
Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

.. 1439)

Bit field. Bitwise OR of CalChanSummary, over all channels with ExcludedChans <
3. Zero means all good channels were well calibrated, for all scanlines. Bit 7 (MSB):
scene over/underflow;
Bit 6: (value 64) anomaly in offset calculation;
Bit 5: (value 32) anomaly in gain calculation;
Bit 4: (value 16) pop detected;
Bit 3: (value 8) noise out of bounds;
(
(

Local solar time at the center of the granule in minutes past midnight (0

Bit 2: (value 4) anomaly in spectral calibration;
Bit 1: (value 2) Telemetry;
Bit 0: (LSB, value 1) unused (reserved);

Scanline number following (first) DC-Restore. 0 for no DC-Restore

Input statistics on Blackbody temperature

Input statistics on Blackbody temperature 1A (CaBbTempV1A or CaBbTempV1B, as
active)
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input_bb_temp2

input_bb_temp3

input_bb_temp4

input_spec_temp

input_ir_det_temp

input_grating_temp_1

input_grating_temp_2

input_entr_filt_temp

input_opt_bench_temp_2

input_opt_bench_temp_3

input_scan_mirror_temp

input_chopper_phase_err

PopCount

NumRefChannels

Rdiff_swindow_M1a_chan

Rdiff_swindow_M2a_chan

Rdiff_Ilwindow_M8_chan

Rdiff_Ilwindow_M9_chan

CF_Version

NumSaturatedFOVs

A1-7. L1B AIRS Science Interface Specification

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

32-bit integer

32-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
string of 8-bit

characters

16-bit
unsigned

Input statistics on Blackbody temperature 2 (CaBbTempV2A or CaBbTempV2B, as
active)

Input statistics on Blackbody temperature 3 (CaBbTemp3, active A or B)

Input statistics on Blackbody temperature4 (CaBbTemp4, active A or B)

Input statistics on Spectrometer temperature

Input statistics on IR detector temperature

Input statistics on Grating temperature 1 (SpGratngTemp1, active A or B)

Input statistics on Grating temperature 2 (SpGratngTemp2, active A or B)

Input statistics on the entrance filter temperature (SpEntFiltTmp, active A or B)

Input statistics on optical bench temperature 2 (SpOptBnchTmp2, active A or B)

Input statistics on optical bench temperature 3 (SpOptBnchTmp3, active A or B)

Input statistics on scan mirror housing temperature

Input statistics on chopper phase error voltage (ChPhaseErrVA or ChPhaseErrVB,
as active)

Number of popcorn events within granule, i.e. number of times than an AIRS
channel used in the Level 2 retrieval has suffered a sudden discontinuity in dark
current

The number of channels reported in MaxRefChannel arrays

Array M1a channel used as one reference in calculating Rdiff_swindow. (index into
radiance & frequency arrays 1...2378)

Array M2a channel used as one reference in calculating Rdiff_swindow. (index into
radiance & frequency arrays 1...2378)

Array M8 channel used as one reference in calculating Rdiff_Iwindow. (index into
radiance & frequency arrays 1...2378)

Array M9 channel used as one reference in calculating Rdiff_Iwindow. (index into
radiance & frequency arrays 1...2378)

Cloud Filter Version Identification. Identifies the set of thresholds used in
determination of spectral_clear_indicator.

Number of scene fields-of-view (out of a nominal 1350) in which the downlinked
counts overflowed.

76



A1-7. L1B AIRS Science Interface Specification

integer
16-bit
NumUnderflowFOVs unsigned
integer
16-bit
NumCalFOVsOutOfBounds |unsigned
integer
16-bit
NumSO2FOVs unsigned
integer

string of 8-bit
granules_present characters

spectral_TAI 64-bit floating-

point
. 32-bit floating-
spec_shift_upwell point
spec_shift_unc_upwell 32-bit floating-
point
spec I upwell 32-bit floating-
pec_t_up point
spec_fl_unc_upwell 32-bit floating-
pec_fl_unc_up point
SpectralFeaturesUpwell 32-bit integer
spec_iter_upwell 16-bit integer
spec_clim_select 16-bit integer
. 32-bit floating-
spec_shift_pary point
. 32-bit floating-
spec_shift_unc_pary point
spec fl pa 32-bit floating-
pec_tl_pary point
spec fl unc pa 32-bit floating-
pec_fl_unc_pary point
SpectralFeaturesPary 32-bit integer
spec_iter_pary 16-bit integer
DCRCount 32-bit integer

Number of scene fields-of-view (out of a nominal 1350) in which the downlinked
counts underflowed.

Number of calibration fields-of-view (out of a nominal 810) in which the downlinked
counts underflowed or overflowed.

Number of fields-of-view (out of a nominal 1350) with a signifcant SO2 concentration
based on the value of BT_diff_SO2.

Zero-terminated character string denoting which adjacent granules were available
for smoothing ("All" for both previous & next, "Prev" for previous but not next, "Next"
for next but not previous, "None" for neither previous nor next)

TAI time of (first) Spectral calibration. (floating-point elapsed seconds since start of
1993) 0 for no Spectral calibration occurred in this granule.

Focal plane shift calculated in grating model fit to upwelling radiances (microns)

Uncertainty of the focal plane shift calculated in the grating model fit to upwelling
radiances (microns)

Focal length calculated in grating model fit to upwelling radiances (microns)
Uncertainty of focal length calculated in grating model fit to upwelling radiances
(microns)

The actual number of upwelling features for MaxFeaturesUpwell-sized arrays

Number of amoeba iterations to fit the grating model to upwelling radiance feature
positions

Number of the climatology to which the upwelling features were fitted
Focal plane shift calculated in grating model fit to parylene radiances (microns)

Uncertainty of the focal plane shift calculated in grating model fit to parylene
radiances (microns)

Focal length calculated in grating model fit to parylene radiances (microns)
Uncertainty of focal length calculated in grating model fit to parylene radiances
(microns)

The actual number of parylene features for MaxFeaturesPary-sized arrays

Number of amoeba iterations in fit the grating model to parylene radiance feature
positions

Number of times a Direct Current Restore was executed for any module

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type

8-bit unsigned

CalChanSummary integer

8-bit unsigned

ExcludedChans .
integer

Extra Dimensions Explanation

Bit field. Bitwise OR of CalFlag, by channel, over all

scanlines. Noise threshold and spectral quality added.

Zero means the channel was well calibrated for all

scanlines Bit 7 (MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;
Channel (= 2378) Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) noise out of bounds;

Bit 2: (value 4) anomaly in spectral calibration;

Bit 1: (value 2) Telemetry;

Bit 0: (LSB, value 1) unused (reserved);

An integer 0-6, indicating A/B detector weights. Used in
L1B processing. 0 - A weight = B weight. Probably better
that channels with state > 2;

Channel (= 2378) 1 - A-side only. Probably better that channels with state >
2

2 - B-side only. Probably better that channels with state >

2
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NeN

input_scene_counts

input_space_counts

input_space_signals

input_space_diffs

input_bb_counts

input_bb_signals

input_spec_counts

offset_stats

gain_stats

rad_stats

Gain

RefChannels

rad_scan_stats

nominal_freq

spectral_freq
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32-bit floating-
point

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

32-bit floating-
point

32-bit integer

Unlimited
Engineering
Struct (see
below)

32-bit floating-
point

32-bit floating-
point

Channel (= 2378)

Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

MaxRefChannel (=
100)

GeoXTrack (= 90) *
MaxRefChannel (=
100)

Channel (= 2378)

Channel (= 2378)
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3 - A weight = B weight. Probably better than channels
with state = 6;

4 - A-side only. Probably better than channels with state =
6;
5 - B-side only. Probably better than channels with state =
6;
6 - A weight = B weight.

Noise-equivalent Radiance (radiance units) for an
assumed 250K scene

Input statistics on scene data numbers

Input statistics on spaceview data numbers

Input statistics on spaceview signals (data numbers with
offset subtracted)

Statistics on differences between corresponding space
views, for consecutive scanlines

Input statistics on blackbody calibration data numbers

Input statistics on blackbody calibration signals (data
numbers with offset subtracted)

Input statistics on spectral calibration data numbers
Statistics on offsets as of first spaceview of each scan
Statistics on gains (radiance units / count)

Statistics on radiances (radiance units)

Number of radiance units per count

The 1-based indexes of channels reported in
MaxRefChannel arrays. Entries beyon NumRefChannels
are set to -1.

Statistics on scan angle dependence of radiances

Nominal frequencies (cm**-1) of each channel

Dynamic estimate of frequency associated with each
channel (cm**-1). Note: This is a noisy estimate because
there is very limited data in a single 6-minute granule.
Designed for use only in aggregation to monitor
instrument status. Use nominal_freq instead when
analyzing data.
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32-bit floating-
point

a signed estimate of the spectral frequency uncertainty

spectral_freq_unc (positive means estimated frequencies are likely too high)

Channel (= 2378)
32-bit floating- | MaxFeaturesUpwell (= |Spectral shift seen for each upwelling feature, in microns

spec_feature_shifts_upwell point 35) at the focal plane

32-bit floating- | MaxFeaturesUpwell (= 'Maximum correlation seen for each upwelling feature (0.0
spec_feature_corr_upwell

point 35) ... 1.0)

32-bit floating- | MaxFeaturesUpwell (= |Quadratic coefficient in fit to correlation for each upwelling
spec_feature_sharp_upwell .

point 35) feature

32-bit floating- | MaxFeaturesUpwell (=

spec_feature_resid_upwell Fit residual for each upwelling feature (wavenumbers)

point 35)

lel.ted . _ |Statistics on the spectral contrasts for each of the

Engineering MaxFeaturesUpwell (= . .
spec_feature_contrast_stats upwelling features, for each of the scene footprints

Struct (see 35) ; oo

considered for spectral calibration

below)
spec_feature_shifts_pary 32.'b't floating- MaxFeaturesPary (= Spectral shift seen for each parylene feature, in microns

point 17) at the focal plane

32-bit floating- |MaxFeaturesPary (= Maximum correlation seen for each parylene feature (0.0
spec_feature_corr_pary .

point 17) ... 1.0)

32-bit floating- |MaxFeaturesPary (= Quadratic coefficient in fit to correlation for each parylene
spec_feature_sharp_pary .

point 17) feature

spec._feature_resid_pary 32-bit floating- |MaxFeaturesPary (=

point 17) Fit residual for each parylene feature (wavenumbers)
32-bit floating- _ The average parylene spectrum (over good scanlines), in
ave_pary_spectrum point Channel (= 2378) milliWatts/m**2/cm**-1/steradian

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name Type Err:znsions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
satroll floating- None ORB axis, +x axis is positively oriented in the direction of orbital flight completing
point an orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
satpitch floating- None ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
point opposite to that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
satyaw floating- None axis. +z axis is positively oriented Earthward parallel to the satellite radius vector
point R from the spacecraft center of mass to the center of the Earth.)
Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 6: (value 64) PGS_EPH_EphemAttit() gave
32-bit PGSEPH_E_NO_DATA_REQUESTED;
satgeoqa unsigned  |None Bit 7: (value 128) PGS_EPH_EphemAttit() gave
integer PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;

Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
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Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20:(value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
(

16-bit Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
glintgeoga unsigned  |None Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
integer except PGSCSC_W_PREDICTED_UT1 (for Glint);
Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);
Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);
Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;
Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave

moongeoqa l(rsl_sibltned None PGSMEM_E_NO_MEMORY;
geoq integ?er Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave

PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
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nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

CalScanSummary

CalFlag

SpaceViewDelta

spaceview_selection

OpMode

EDCBOARD
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64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
8-bit
integer
32-bit
floating-
point
32-bit
floating-
point

8-bit
unsigned
integer

8-bit
unsigned
integer

32-bit
floating-
point

8-bit
unsigned
integer

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

None

None

None

None

None

Channel (=
2378)

Channel (=
2378)

None

None

None

Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB)
(floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to
determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)

Bit field. Bitwise OR of CalFlag over the all channels with ExcludedChans < 3.
Zero means all "good" channels were well calibrated for this scanline Bit 7
(MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) DCR Occurred;

Bit 2: (value 4) Moon in View;

Bit 1: (value 2) telemetry out of limit condition;

Bit 0: (LSB, value 1) cold scene noise

Bit field, by channel, for the current scanline. Zero means the channel was well
calibrated, for this scanline. Bit 7 (MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) DCR Occurred;

Bit 2: (value 4) Moon in View;

Bit 1: (value 2) telemetry out of limit condition;

Bit 0: (LSB, value 1) cold scene noise

The median of the four spaceviews immediately following the Earth views in the
scanline, minus the median of the spaceviews immediately preceding the Earth
views in the scanline (also the magnitude of a "pop" in this scanline, when the
"pop detected" bit is set in CalFlag.) (data numbers)

Indicates which footprints were included for this scan. Each bit is high when the
corresponding space view is used in the spaceview offset calculation. (See L1B
Processing Requirements, section 6.2);

LSB is first space view.

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate,
3=checkout, 4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

EDC A/B Powered on Indicator:;
0: Both sides off;

1: Side A;

2: Side B;

3: Invalid;

65534: No value downlinked

81



A1-7. L1B AIRS Science Interface Specification

Name Type

32-bit
radiances floating-
point
32-bit
scanang floating-
point

32-bit
ftptgeoqga unsigned
integer

16-bit
zengeoqa unsigned
integer

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra
Dimensions

Channel (=
2378)

None

None

None

Explanation
Radiances for each channel in milliWatts/m**2/cm**-1/steradian

Scanning angle of AIRS instrument with respect to the AIRS Instrument for
this footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR,;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad
input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave

82



demgeoqa

satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

state

Rdiff_swindow
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16-bit

unsigned

integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
32-bit
floating-

None

None

None

None

None

None

None

None

None

None

None

None

PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an
error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return
code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative
to the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for
unknown, 30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac
Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

Radiance difference in the 2560 cm**-1 window region used to warn of
possible errors caused by scene non-uniformity and misalignment of the
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Rdiff_Iwindow

Scenelnhomogeneous

dust_flag

dust_score

spectral_clear_indicator

BT_diff SO2

Al-7.

point

32-bit
floating-
point

8-bit
unsigned
integer

16-bit
integer

16-bit
integer

16-bit
integer

32-bit
floating-
point
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None

None

None

None

None

None

beams: radiance(Rdiff_swindow_M1a_chan) -
radiance(Rdiff_swindow_M2a_chan). (radiance units)

Radiance difference in the longwave window(850 cm**-1) used to warn of
possible errors caused by scene non-uniformity and misalignment of the
beams: radiance(Rdiff_Iwindow_M8_chan) -
radiance(Rdiff_lwindow_M9_chan). (radiance units)

Threshold test for scene inhomogeneity, using band-overlap detectors (bit
fields).;

Bit 7 (MSB, value 128): scene is inhomogeneous, as determined by the
Rdiff_swindow threshold. For v5.0 the test is abs(Rdiff_swindow) > 5 *
sqrt(NeN(Rdiff_swindow_M1a_chan)"2 + NeN(Rdiff_swindow_M2a_chan));
Bit 6 (value 64): scene is inhomogeneous, as determined by the
Rdiff_Iwindow threshold. For v5.0 the test is abs(Rdiff_Ilwindow) > 5 *
sqrt(NeN(Rdiff_lwindow_M8_chan)*2 + NeN(Rdiff_Ilwindow_M9_chan));
Bits 5-0: unused (reserved)

Flag telling whether dust was detected in this scene;
1: Dust detected;

0: Dust not detected;

-1: Dust test not valid because of land;

-2: Dust test not valid because of high latitude;

-3: Dust test not valid because of suspected cloud;
-4: Dust test not valid because of bad input data

Dust score. Each bit results from a different test comparing radiances. Higher
scores indicate more certainty of dust present. Dust probable when score is
over 380. Not valid when dust_flag is negative.

Flag telling whether scene was flagged as clear by a spectral filter. Only
ocean filter is validated;

2: Ocean test applied and scene identified as clear;

1: Ocean test applied and scene not identified as clear;

0: Calculation could not be completed. Possibly some inputs were missing or
FOV is on coast or on the edge of a scan or granule;

-1: Unvalidated land test applied and scene not identified as clear;

-2: Unvalidated land test applied and scene identified as clear

Brightness temperature difference Tb(1361.44 cm-1) - Tb(1433.06 cm-1)
used as an indicator of SO2 release from volcanoes. Values under -6 K have
likely volcanic SO2. (Kelvins)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS

fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "input_scene_counts"
involves reading HDF-EOS Swath field "input_scene_counts.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name
min

max

mean

dev

num_in
num_lo
num_hi

num_bad

range_min

range_max

Type

32-bit floating-

point

32-bit floating-

point

32-bit floating-

point

32-bit floating-

point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-

point

32-bit floating-

point

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)

Maximum value field takes on in granule (not valid when num_in = 0)

Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)

Count of in-range values field takes on in granule

Count of out-of-range low values field takes on in granule

Count of out-of-range high values field takes on in granule

Count of occassions on which field takes on invalid flag value (-9999) in granule

Minimum in-range value.

Maximum in-range value.
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missing
max_track
max_xtrack
min_track

min_xtrack
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8-bit integer

32-bit integer
32-bit integer
32-bit integer

32-bit integer

Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
Bit 1 is high when yellow high (range_max) limit is missing;
other bits unused, set to 0.

GeoTrack index (counting from 1) where max was found

GeoXTrack index (counting from 1) where max was found
GeoTrack index (counting from 1) where min was found

GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name
min
max

mean

dev

num
num_bad
max_track
max_xtrack
min_track

min_xtrack

Type

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

Explanation

Minimum value field takes on in granule (not valid when num = 0)
Maximum value field takes on in granule (not valid when num = 0)
Mean of values field takes on in granule (not valid when num = 0)

Standard Deviation of values field takes on in granule (not valid when num < 2)

Count of occurrences of field in granule (not including those counted in num_bad)
Count of occassions on which field takes on invalid flag value (-9999) in granule
GeoTrack index (counting from 1) where max was found

GeoXTrack index (counting from 1) where max was found

GeoTrack index (counting from 1) where min was found

GeoXTrack index (counting from 1) where min was found
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A1-8. L1B AIRS QA Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRIBQAP"

Swath Name = "L1B_AIRS_QA"

Level ="level1B"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90

# of scan
GeoTrack lines in

swath
CalXTrack 6
SpaceXTrack 4
BBXTrack 1
Channel 2378

MaxRefChannel 100
MaxFeaturesUpwell |35
MaxFeaturesPary |17

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to
the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-
rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension "across" track for calibration footprint positions. Same as number of calibration
footprints per scanline. (NUM_FOOTPRINTS_AIRS_CALIB) (Footprints are ordered: 1-4:
spaceviews (ports 3, 4, 1, 2);

5: blackbody radiometric calibration source;

6: spectral/photometric calibration sources)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AIRS_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AIRS_BB)

Dimension of channel array (Channels are generally in order of increasing wavenumber, but
because frequencies can vary and because all detectors from a physical array of detector
elements (a "module") are always grouped together there are sometimes small reversals in
frequency order where modules overlap.)

Maximum number of radiometric reference channels. "RefChannels" lists the channels used.
Maximum number of spectral features in upwelling radiances used for spectral calibration

Maximum number of spectral features in parylene radiances used for spectral calibration

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name Type Explanation
. string of 8-bit . : ; . " "
processing_level characters Zero-terminated character string denoting processing level ("level1B")
instrument string of 8-bit Zero-terminated character string denoting instrument ("AIRS")
characters
Zero-terminated character string set to "Night" when the subsatellite points at the
string of 8-bit beginning and end of a granule are both experiencing night according to the "civil
DayNightFlag 9 twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
characters . . " " . . .
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.
AutomaticQAFlag string of 8-bit ;erp—tgrmln?ted chaf?cter string denoting granule data quality: (Always "Passed",
characters Failed", or "Suspect")
NumTotalData 32-bit integer | Total number of expected scene footprints
NumProcessData 32-bit integer l;ltér)nber of scene footprints which are present and can be processed routinely (state
NumSpecialData 32-bit integer Numper of scene fgotprlnts which are present and can be processed only as a
special test (state = 1)
NumBadData 32-bit integer |Number of scene footprints which are present but cannot be processed (state = 2)
NumMissingData 32-bit integer |Number of expected scene footprints which are not present (state = 3)
NumLandSurface 32-bit integer |Number of scene footprints for which the surface is more than 90% land
NumOceanSurface 32-bit integer |Number of scene footprints for which the surface is less than 10% land
Zero-terminated character string denoting whether granule is ascending,
node tvpe string of 8-bit  |descending, or pole-crossing: ("Ascending" and "Descending" for entirely ascending
-typ characters or entirely descending granules, or "NorthPole" or "SouthPole" for pole-crossing
granules. "NA" when determination cannot be made.)
start_year 32-bit integer | Year in which granule started, UTC (e.g. 1999)
start_month 32-bit integer | Month in which granule started, UTC (1 ... 12)
start_day 32-bit integer | Day of month in which granule started, UTC (1 ... 31)
start_hour 32-bit integer  Hour of day in which granule started, UTC (O ... 23)
start_minute 32-bit integer | Minute of hour in which granule started, UTC (O ... 59)
start_sec zg_r?tlt floating- Second of minute in which granule started, UTC (0.0 ... 59.0)
start_orbit 32-bit integer | Orbit number of mission in which granule started
end_orbit 32-bit integer | Orbit number of mission in which granule ended
orbit_path 32-bit integer | Orbit path of start orbit (1 ... 233 as defined by EOS project)
start_orbit_row 32-bit integer | Orbit row at start of granule (1 ... 248 as defined by EOS project)
end_orbit_row 32-bit integer | Orbit row at end of granule (1 ... 248 as defined by EOS project)
granule_number 32-bit integer |Number of granule within day (1 ... 240)
num_scansets 32-bit integer |Number of scansets in granule (1 ... 45)
num_scanlines 32-bit integer |Number of scanlines in granule (3 * num_scansets)

64-bit floating- |Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint

start_Latitude point of first scan) in degrees North (-90.0 ... 90.0)

64-bit floating- |Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint
point of first scan) in degrees East (-180.0 ... 180.0)

64-bit floating-
point

start_Longitude

start_Time TAI Time at start of granule (floating-point elapsed seconds since start of 1993)
64-bit floating- |Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of

end_Latitude point last scan) in degrees North (-90.0 ... 90.0)

end_Longitude 64-bit floating- |Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint

point of last scan) in degrees East (-180.0 ... 180.0)
end_Time gg_r?tlt floating- TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

32-bit floating- |Longitude of spacecraft at southward equator crossing nearest granule start in

eq_x_longitude point degrees East (-180.0 ... 180.0)

88



eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeodga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

CalGranSummary

DCR_scan

input_bb_temp

input_bb_temp1
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64-bit floating-
point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

8-bit unsigned
integer

16-bit integer

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;
Bit 0: (LSB, value 1) bad input value (last scanline);
Bit 1: (value 2) bad input value (first scanline);
Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
B|t 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;

: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;
: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

: (value 512) PGS_TD_UTCtoTAI() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;
Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1
(This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;
Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;
Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;
Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

.. 1439)

Bit field. Bitwise OR of CalChanSummary, over all channels with ExcludedChans <
3. Zero means all good channels were well calibrated, for all scanlines. Bit 7 (MSB):
scene over/underflow;
Bit 6: (value 64) anomaly in offset calculation;
Bit 5: (value 32) anomaly in gain calculation;
Bit 4: (value 16) pop detected;
Bit 3: (value 8) noise out of bounds;
(
(

Local solar time at the center of the granule in minutes past midnight (0

Bit 2: (value 4) anomaly in spectral calibration;
Bit 1: (value 2) Telemetry;
Bit 0: (LSB, value 1) unused (reserved);

Scanline number following (first) DC-Restore. 0 for no DC-Restore

Input statistics on Blackbody temperature

Input statistics on Blackbody temperature 1A (CaBbTempV1A or CaBbTempV1B, as
active)
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input_bb_temp2

input_bb_temp3

input_bb_temp4

input_spec_temp

input_ir_det_temp

input_grating_temp_1

input_grating_temp_2

input_entr_filt_temp

input_opt_bench_temp_2

input_opt_bench_temp_3

input_scan_mirror_temp

input_chopper_phase_err

PopCount

NumRefChannels

Rdiff_swindow_M1a_chan

Rdiff_swindow_M2a_chan

Rdiff_Ilwindow_M8_chan

Rdiff_Ilwindow_M9_chan

CF_Version

NumSaturatedFOVs
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Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

32-bit integer

32-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
string of 8-bit

characters

16-bit
unsigned

Input statistics on Blackbody temperature 2 (CaBbTempV2A or CaBbTempV2B, as
active)

Input statistics on Blackbody temperature 3 (CaBbTemp3, active A or B)

Input statistics on Blackbody temperature4 (CaBbTemp4, active A or B)

Input statistics on Spectrometer temperature

Input statistics on IR detector temperature

Input statistics on Grating temperature 1 (SpGratngTemp1, active A or B)

Input statistics on Grating temperature 2 (SpGratngTemp2, active A or B)

Input statistics on the entrance filter temperature (SpEntFiltTmp, active A or B)

Input statistics on optical bench temperature 2 (SpOptBnchTmp2, active A or B)

Input statistics on optical bench temperature 3 (SpOptBnchTmp3, active A or B)

Input statistics on scan mirror housing temperature

Input statistics on chopper phase error voltage (ChPhaseErrVA or ChPhaseErrVB,
as active)

Number of popcorn events within granule, i.e. number of times than an AIRS
channel used in the Level 2 retrieval has suffered a sudden discontinuity in dark
current

The number of channels reported in MaxRefChannel arrays

Array M1a channel used as one reference in calculating Rdiff_swindow. (index into
radiance & frequency arrays 1...2378)

Array M2a channel used as one reference in calculating Rdiff_swindow. (index into
radiance & frequency arrays 1...2378)

Array M8 channel used as one reference in calculating Rdiff_Iwindow. (index into
radiance & frequency arrays 1...2378)

Array M9 channel used as one reference in calculating Rdiff_Iwindow. (index into
radiance & frequency arrays 1...2378)

Cloud Filter Version Identification. Identifies the set of thresholds used in
determination of spectral_clear_indicator.

Number of scene fields-of-view (out of a nominal 1350) in which the downlinked
counts overflowed.
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integer
16-bit
NumUnderflowFOVs unsigned
integer
16-bit
NumCalFOVsOutOfBounds |unsigned
integer
16-bit
NumSO2FOVs unsigned
integer

string of 8-bit
granules_present characters

spectral_TAI 64-bit floating-

point
. 32-bit floating-
spec_shift_upwell point
spec_shift_unc_upwell 32-bit floating-
point
spec I upwell 32-bit floating-
pec_t_up point
spec_fl_unc_upwell 32-bit floating-
pec_fl_unc_up point
SpectralFeaturesUpwell 32-bit integer
spec_iter_upwell 16-bit integer
spec_clim_select 16-bit integer
. 32-bit floating-
spec_shift_pary point
. 32-bit floating-
spec_shift_unc_pary point
spec fl pa 32-bit floating-
pec_tl_pary point
spec fl unc pa 32-bit floating-
pec_fl_unc_pary point
SpectralFeaturesPary 32-bit integer
spec_iter_pary 16-bit integer
DCRCount 32-bit integer

Number of scene fields-of-view (out of a nominal 1350) in which the downlinked
counts underflowed.

Number of calibration fields-of-view (out of a nominal 810) in which the downlinked
counts underflowed or overflowed.

Number of fields-of-view (out of a nominal 1350) with a signifcant SO2 concentration
based on the value of BT_diff_SO2.

Zero-terminated character string denoting which adjacent granules were available
for smoothing ("All" for both previous & next, "Prev" for previous but not next, "Next"
for next but not previous, "None" for neither previous nor next)

TAI time of (first) Spectral calibration. (floating-point elapsed seconds since start of
1993) 0 for no Spectral calibration occurred in this granule.

Focal plane shift calculated in grating model fit to upwelling radiances (microns)

Uncertainty of the focal plane shift calculated in the grating model fit to upwelling
radiances (microns)

Focal length calculated in grating model fit to upwelling radiances (microns)
Uncertainty of focal length calculated in grating model fit to upwelling radiances
(microns)

The actual number of upwelling features for MaxFeaturesUpwell-sized arrays

Number of amoeba iterations to fit the grating model to upwelling radiance feature
positions

Number of the climatology to which the upwelling features were fitted
Focal plane shift calculated in grating model fit to parylene radiances (microns)

Uncertainty of the focal plane shift calculated in grating model fit to parylene
radiances (microns)

Focal length calculated in grating model fit to parylene radiances (microns)
Uncertainty of focal length calculated in grating model fit to parylene radiances
(microns)

The actual number of parylene features for MaxFeaturesPary-sized arrays

Number of amoeba iterations in fit the grating model to parylene radiance feature
positions

Number of times a Direct Current Restore was executed for any module

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type

8-bit unsigned

CalChanSummary integer

8-bit unsigned

ExcludedChans .
integer

Extra Dimensions Explanation

Bit field. Bitwise OR of CalFlag, by channel, over all

scanlines. Noise threshold and spectral quality added.

Zero means the channel was well calibrated for all

scanlines Bit 7 (MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;
Channel (= 2378) Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) noise out of bounds;

Bit 2: (value 4) anomaly in spectral calibration;

Bit 1: (value 2) Telemetry;

Bit 0: (LSB, value 1) unused (reserved);

An integer 0-6, indicating A/B detector weights. Used in
L1B processing. 0 - A weight = B weight. Probably better
that channels with state > 2;

Channel (= 2378) 1 - A-side only. Probably better that channels with state >
2

2 - B-side only. Probably better that channels with state >

2
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NeN

input_scene_counts

input_space_counts

input_space_signals

input_space_diffs

input_bb_counts

input_bb_signals

input_spec_counts

offset_stats

gain_stats

rad_stats

Gain

RefChannels

rad_scan_stats

nominal_freq

spectral_freq

A1-8. L1B AIRS QA Interface Specification

32-bit floating-
point

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

Unlimited
Engineering
Struct (see
below)

32-bit floating-
point

32-bit integer

Unlimited
Engineering
Struct (see
below)

32-bit floating-
point

32-bit floating-
point

Channel (= 2378)

Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

SpaceXTrack (= 4) *
Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

Channel (= 2378)

MaxRefChannel (=
100)

GeoXTrack (= 90) *
MaxRefChannel (=
100)

Channel (= 2378)

Channel (= 2378)

92

3 - A weight = B weight. Probably better than channels
with state = 6;

4 - A-side only. Probably better than channels with state =
6;
5 - B-side only. Probably better than channels with state =
6;
6 - A weight = B weight.

Noise-equivalent Radiance (radiance units) for an
assumed 250K scene

Input statistics on scene data numbers

Input statistics on spaceview data numbers

Input statistics on spaceview signals (data numbers with
offset subtracted)

Statistics on differences between corresponding space
views, for consecutive scanlines

Input statistics on blackbody calibration data numbers

Input statistics on blackbody calibration signals (data
numbers with offset subtracted)

Input statistics on spectral calibration data numbers
Statistics on offsets as of first spaceview of each scan
Statistics on gains (radiance units / count)

Statistics on radiances (radiance units)

Number of radiance units per count

The 1-based indexes of channels reported in
MaxRefChannel arrays. Entries beyon NumRefChannels
are set to -1.

Statistics on scan angle dependence of radiances

Nominal frequencies (cm**-1) of each channel

Dynamic estimate of frequency associated with each
channel (cm**-1). Note: This is a noisy estimate because
there is very limited data in a single 6-minute granule.
Designed for use only in aggregation to monitor
instrument status. Use nominal_freq instead when
analyzing data.
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32-bit floating-
point

a signed estimate of the spectral frequency uncertainty

spectral_freq_unc (positive means estimated frequencies are likely too high)

Channel (= 2378)
32-bit floating- | MaxFeaturesUpwell (= |Spectral shift seen for each upwelling feature, in microns

spec_feature_shifts_upwell point 35) at the focal plane

32-bit floating- | MaxFeaturesUpwell (= 'Maximum correlation seen for each upwelling feature (0.0
spec_feature_corr_upwell

point 35) ... 1.0)

32-bit floating- | MaxFeaturesUpwell (= |Quadratic coefficient in fit to correlation for each upwelling
spec_feature_sharp_upwell .

point 35) feature

32-bit floating- | MaxFeaturesUpwell (=

spec_feature_resid_upwell Fit residual for each upwelling feature (wavenumbers)

point 35)

lel.ted . _ |Statistics on the spectral contrasts for each of the

Engineering MaxFeaturesUpwell (= . .
spec_feature_contrast_stats upwelling features, for each of the scene footprints

Struct (see 35) ; oo

considered for spectral calibration

below)
spec_feature_shifts_pary 32.'b't floating- MaxFeaturesPary (= Spectral shift seen for each parylene feature, in microns

point 17) at the focal plane

32-bit floating- |MaxFeaturesPary (= Maximum correlation seen for each parylene feature (0.0
spec_feature_corr_pary .

point 17) ... 1.0)

32-bit floating- |MaxFeaturesPary (= Quadratic coefficient in fit to correlation for each parylene
spec_feature_sharp_pary .

point 17) feature

spec._feature_resid_pary 32-bit floating- |MaxFeaturesPary (=

point 17) Fit residual for each parylene feature (wavenumbers)
32-bit floating- _ The average parylene spectrum (over good scanlines), in
ave_pary_spectrum point Channel (= 2378) milliWatts/m**2/cm**-1/steradian

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name Type Err:znsions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
satroll floating- None ORB axis, +x axis is positively oriented in the direction of orbital flight completing
point an orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
satpitch floating- None ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
point opposite to that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
satyaw floating- None axis. +z axis is positively oriented Earthward parallel to the satellite radius vector
point R from the spacecraft center of mass to the center of the Earth.)
Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 6: (value 64) PGS_EPH_EphemAttit() gave
32-bit PGSEPH_E_NO_DATA_REQUESTED;
satgeoqa unsigned  |None Bit 7: (value 128) PGS_EPH_EphemAttit() gave
integer PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;

Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
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Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
(

16-bit Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
glintgeoga unsigned  |None Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
integer except PGSCSC_W_PREDICTED_UT1 (for Glint);
Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);
Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);
Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;
Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave

moongeoqa l(rsl_sibltned None PGSMEM_E_NO_MEMORY;
geoq integ?er Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave

PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
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nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

CalScanSummary

CalFlag

SpaceViewDelta

spaceview_selection

OpMode

EDCBOARD

64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
8-bit
integer
32-bit
floating-
point
32-bit
floating-
point

8-bit
unsigned
integer

8-bit
unsigned
integer

32-bit
floating-
point

8-bit
unsigned
integer

16-bit
unsigned
integer

16-bit
unsigned
integer

A1-8. L1B AIRS QA Interface Specification

None

None

None

None

None

None

None

Channel (=
2378)

Channel (=
2378)

None

None

None

Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB)
(floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to
determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)

Bit field. Bitwise OR of CalFlag over the all channels with ExcludedChans < 3.
Zero means all "good" channels were well calibrated for this scanline Bit 7
(MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) DCR Occurred;

Bit 2: (value 4) Moon in View;

Bit 1: (value 2) telemetry out of limit condition;

Bit 0: (LSB, value 1) cold scene noise

Bit field, by channel, for the current scanline. Zero means the channel was well
calibrated, for this scanline. Bit 7 (MSB): scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) DCR Occurred;

Bit 2: (value 4) Moon in View;

Bit 1: (value 2) telemetry out of limit condition;

Bit 0: (LSB, value 1) cold scene noise

The median of the four spaceviews immediately following the Earth views in the
scanline, minus the median of the spaceviews immediately preceding the Earth
views in the scanline (also the magnitude of a "pop" in this scanline, when the
"pop detected" bit is set in CalFlag.) (data numbers)

Indicates which footprints were included for this scan. Each bit is high when the
corresponding space view is used in the spaceview offset calculation. (See L1B
Processing Requirements, section 6.2);

LSB is first space view.

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate,
3=checkout, 4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

EDC A/B Powered on Indicator:;
0: Both sides off;

1: Side A;

2: Side B;

3: Invalid;

65534: No value downlinked

95



Name

Scanang

ftptgeoqa

zengeoqga
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Type

32-bit
floating-
point

32-bit
unsigned
integer

16-bit
unsigned
integer

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra
Dimensions

None

None

None

Explanation

Scanning angle of AIRS instrument with respect to the AIRS Instrument for
this footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR,;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad
input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;
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demgeoqa

satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

state

Rdiff_swindow
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16-bit
unsigned  None
integer

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

16-bit

integer

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

integer

None

None

32-bit
floating- None
point

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an
error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return
code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative
to the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for
unknown, 30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

Radiance difference in the 2560 cm**-1 window region used to warn of
possible errors caused by scene non-uniformity and misalignment of the
beams: radiance(Rdiff_swindow_M1a_chan) -
radiance(Rdiff_swindow_M2a_chan). (radiance units)
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Rdiff_Iwindow

Scenelnhomogeneous

dust_flag

dust_score

spectral_clear_indicator

BT_diff SO2
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32-bit
floating-
point

8-bit
unsigned
integer

16-bit
integer

16-bit
integer

16-bit
integer

32-bit
floating-
point

None

None

None

None

None

None

Radiance difference in the longwave window(850 cm**-1) used to warn of
possible errors caused by scene non-uniformity and misalignment of the
beams: radiance(Rdiff_Iwindow_M8_chan) -
radiance(Rdiff_lwindow_M9_chan). (radiance units)

Threshold test for scene inhomogeneity, using band-overlap detectors (bit
fields).;

Bit 7 (MSB, value 128): scene is inhomogeneous, as determined by the
Rdiff_swindow threshold. For v5.0 the test is abs(Rdiff_swindow) > 5 *
sqrt(NeN(Rdiff_swindow_M1a_chan)"2 + NeN(Rdiff_swindow_M2a_chan));
Bit 6 (value 64): scene is inhomogeneous, as determined by the
Rdiff_Iwindow threshold. For v5.0 the test is abs(Rdiff_Ilwindow) > 5 *
sqrt(NeN(Rdiff_lwindow_M8_chan)*2 + NeN(Rdiff_Ilwindow_M9_chan));
Bits 5-0: unused (reserved)

Flag telling whether dust was detected in this scene;
1: Dust detected;

0: Dust not detected;

-1: Dust test not valid because of land;

-2: Dust test not valid because of high latitude;

-3: Dust test not valid because of suspected cloud;
-4: Dust test not valid because of bad input data

Dust score. Each bit results from a different test comparing radiances. Higher
scores indicate more certainty of dust present. Dust probable when score is
over 380. Not valid when dust_flag is negative.

Flag telling whether scene was flagged as clear by a spectral filter. Only
ocean filter is validated;

2: Ocean test applied and scene identified as clear;

1: Ocean test applied and scene not identified as clear;

0: Calculation could not be completed. Possibly some inputs were missing or
FOV is on coast or on the edge of a scan or granule;

-1: Unvalidated land test applied and scene not identified as clear;

-2: Unvalidated land test applied and scene identified as clear

Brightness temperature difference Tb(1361.44 cm-1) - Tb(1433.06 cm-1)
used as an indicator of SO2 release from volcanoes. Values under -6 K have
likely volcanic SO2. (Kelvins)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "input_scene_counts"
involves reading HDF-EOS Swath field "input_scene_counts.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name
min
max

mean

dev

num_in
num_lo
num_hi

num_bad

range_min

range_max

Type

32-bit floating-

point

32-bit floating-

point

32-bit floating-

point

32-bit floating-

point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-

point

32-bit floating-

point

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)

Maximum value field takes on in granule (not valid when num_in = 0)

Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)

Count of in-range values field takes on in granule

Count of out-of-range low values field takes on in granule

Count of out-of-range high values field takes on in granule

Count of occassions on which field takes on invalid flag value (-9999) in granule

Minimum in-range value.

Maximum in-range value.
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Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
missing 8-bit integer Bit 1 is high when yellow high (range_max) limit is missing;
other bits unused, set to 0.

max_track 32-bit integer GeoTrack index (counting from 1) where max was found
max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found
min_track 32-bit integer GeoTrack index (counting from 1) where min was found
min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name Type Explanation

min zg_r?tlt floating- Minimum value field takes on in granule (not valid when num = 0)

max zg_r?tlt floating- Maximum value field takes on in granule (not valid when num = 0)

mean zg_r?tlt floating- Mean of values field takes on in granule (not valid when num = 0)

dev zg_r?tlt floating- Standard Deviation of values field takes on in granule (not valid when num < 2)
num 32-bit integer Count of occurrences of field in granule (not including those counted in num_bad)
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
max_track 32-bit integer GeoTrack index (counting from 1) where max was found

max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found

min_track 32-bit integer GeoTrack index (counting from 1) where min was found

min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

99



A1-8. L1B AIRS QA Interface Specification

This page intentionally left blank.

100



A1-9. L1B Visible/NIR Science Interface Specification

A1-9. L1B Visible/NIR Science Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRVBRAD"

Swath Name = "L1B_VIS_Science"

Level ="level1B"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90
# of scan
GeoTrack lines in
swath
SubTrack 9
SubXTrack 8

GeolocationsPerSpot 4

Channel 4

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule.
Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

VIS detector elements per AIRS footprint along track (9). Direction is the same as GeoTrack
-- parallel to the satellite's path, increasing with time. (opposite order to detector ordering --
detector 0 is last)

VIS samples per AIRS footprint across track (8). Direction is the same as GeoXTrack --
starting at the left and increasing towards the right as you look along the satellite's path

Geolocations for the 4 corner pixels in the order: trailing first scanned;

trailing last-scanned;

leading first-scanned;

leading last-scanned. Each footprint also has a central geolocation associated with the
swath geolocation lat/lon/time of the footprint.

Dimension of channel array (Channel 1: ~0.40 micron;
Ch 2: ~0.6 micron;
Ch 3: ~0.8 micron;
Ch 4: broadband)

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.
Name Type Explanation

Number of AMSU-A footprints that are uniformly dark in the level-1B VIS/NIR and are
thus likely to be uniformly clear

Number of AMSU-A footprints that are uniformly bright in the level-1B VIS/NIR and
are thus likely to be uniformly cloudy

VISDarkAMSUFOVCount 32-bit integer

VISBrightAMSUFOVCount |32-bit integer

string of 8-bit

processing_level Zero-terminated character string denoting processing level ("level1B")

characters
instrument string of 8-bit Zero-terminated character string denoting instrument ("VIS")
characters
Zero-terminated character string set to "Night" when the subsatellite points at the
string of 8-bit beginning and end of a granule are both experiencing night according to the "civil
DayNightFlag 9 twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
characters . . " " . . .
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.
AutomaticQAFlag string of 8-bit ;erp—tgrmln?ted chazacter string denoting granule data quality: (Always "Passed",
characters Failed", or "Suspect")
NumTotalData 32-bit integer | Total number of expected scene footprints
NumProcessData 32-bit integer l;ltér)nber of scene footprints which are present and can be processed routinely (state
NumSpecialData 32-bit integer Numper of scene fgotprlnts which are present and can be processed only as a
special test (state = 1)
NumBadData 32-bit integer |Number of scene footprints which are present but cannot be processed (state = 2)
NumMissingData 32-bit integer |Number of expected scene footprints which are not present (state = 3)
NumLandSurface 32-bit integer Number of scene footprints for which the surface is more than 90% land
NumOceanSurface 32-bit integer | Number of scene footprints for which the surface is less than 10% land
Zero-terminated character string denoting whether granule is ascending, descending,
node tvpe string of 8-bit  |or pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely
-typ characters descending granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA"
when determination cannot be made.)
start_year 32-bit integer | Year in which granule started, UTC (e.g. 1999)
start_month 32-bit integer  |Month in which granule started, UTC (1 ... 12)
start_day 32-bit integer |Day of month in which granule started, UTC (1 ... 31)
start_hour 32-bit integer  |Hour of day in which granule started, UTC (0 ... 23)
start_minute 32-bit integer | Minute of hour in which granule started, UTC (0 ... 59)
start_sec zg_r?tlt floating- Second of minute in which granule started, UTC (0.0 ... 59.0)
start_orbit 32-bit integer | Orbit number of mission in which granule started
end_orbit 32-bit integer | Orbit number of mission in which granule ended
orbit_path 32-bit integer | Orbit path of start orbit (1 ... 233 as defined by EOS project)
start_orbit_row 32-bit integer | Orbit row at start of granule (1 ... 248 as defined by EOS project)
end_orbit_row 32-bit integer | Orbit row at end of granule (1 ... 248 as defined by EOS project)
granule_number 32-bit integer Number of granule within day (1 ... 240)
num_scansets 32-bit integer Number of scansets in granule (1 ... 45)
num_scanlines 32-bit integer |Number of scanlines in granule (3 * num_scansets)

64-bit floating- | Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of

start_Latitude point first scan) in degrees North (-90.0 ... 90.0)

start_Longitude 64-bit floating- |Geodetic Longitude of spacecraft at start of granule (subsatellite location atmidpoint

point of first scan) in degrees East (-180.0 ... 180.0)
start_Time gg_r?tlt floating- TAI Time at start of granule (floating-point elapsed seconds since start of 1993)
end_Latitude 64-bit floating- |Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of
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end_Longitude

end_Time

eq_x_longitude

eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

VegMapFileName

limit_vis_det_temp

input_vis_det_temp

granules_present
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point

64-bit floating-
point

64-bit floating-
point

32-bit floating-
point

64-bit floating-
point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

string of 8-bit
characters
Color Counts
(see below)
Limited
Engineering
Struct (see
below)

string of 8-bit
characters

last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;
Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1
(This is expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (O ... 1439)

Name of AVHRR input file used as Vegetation Map
Input limit checking on Vis sensor array temperature
Input statistics on Vis sensor array temperature

Zero-terminated character string denoting which adjacent granules were available for
smoothing ("All" for both previous & next, "Prev" for previous but not next, "Next" for
next but not previous, "None" for neither previous nor next)
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align_1_2_nadir

align_2_3 nadir

align_2_4_nadir

align_1_2_maxang

align_2_3_maxang

align_2_4_maxang

align_vis_airs

32-bit floating-
point
32-bit floating-
point
32-bit floating-
point
32-bit floating-
point
32-bit floating-
point
32-bit floating-
point

32-bit floating-
point

Expected error (km) between the pixel locations for the corner locations of near-nadir
AIRS footprints (45 & 46) between VIS channels 1 & 2

Expected error (km) between the pixel locations for the corner locations of near-nadir
AIRS footprints (45 & 46) between VIS channels 2 & 3

Expected error (km) between the pixel locations for the corner locations of near-nadir
AIRS footprints (45 & 46) between VIS channels 2 & 4

Expected error (km) between the pixel locations for the corner locations of near-limb
AIRS footprints (1 & 90) between VIS channels 1 & 2

Expected error (km) between the pixel locations for the corner locations of near-limb
AIRS footprints (1 & 90) between VIS channels 2 & 3

Expected error (km) between the pixel locations for the corner locations of near-limb
AIRS footprints (1 & 90) between VIS channels 2 & 4

Expected error (km) between the pixel locations for the corner locations of near-nadir
AIRS footprints (45 & 46) between the AIRS center and all VIS channels

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type

limit_scene_counts Color Counts (see below)

Extra Dimensions

Channel (= 4)*
SubTrack (= 9)

Explanation

Input limit checking on scene data numbers

- Channel (= 4)* Input limit checking on data numbers from the
limit_bb_counts Color Counts (see below) SubTrack (= 9) blackbody (dark target)
- Channel (= 4)* Input limit checking on data numbers from the
limit_phot_counts /Color Counts (see below) SubTrack (= 9) photometric calibration source (bright target)
. Limited Engineering Struct Channel (= 4) * -
input_scene_counts (see below) SubTrack (= 9) Input statistics on scene data numbers
inout bb counts Limited Engineering Struct Channel (= 4) * Input statistics on data numbers from the blackbody
PUL_DbD_ (see below) SubTrack (= 9) (dark target)
inout phot counts Limited Engineering Struct Channel (= 4) * Input statistics on data numbers from the photometric
put_phot_ (see below) SubTrack (= 9) calibration source (bright target)
- Channel (= 4) * - .
limit_offsets Color Counts (see below) SubTrack (= 9) Output limit checking on offsets
Unlimited Engineering Channel (= 4)* -
offset_stats Struct (see below) SubTrack (= 9) Statistics on offsets
Unlimited Engineering Channel (= 4)* - -
offset_unc_stats Struct (see below) SubTrack (= 9) Statistics on offset uncertainties
. . . . Channel (= 4) * - . .
gain 32-bit floating-point SubTrack (= 9) Gain: number of radiance units per count.
. . . . Channel (= 4) * . ' . . .
gain_err 32-bit floating-point SubTrack (= 9) Error caused by imperfect fit for gain (gain units).
Unlimited Engineering Channel (= 4)* - . . .
rad_stats Struct (see below) SubTrack (= 9) Statistics over the granule of radiances (radiance units)
NeN stats Limited Engineering Struct |Channel (= 4) * Statistics over the granule of Noise-equivalent
- (see below) SubTrack (= 9) Radiance (NeN)
xtrack_err 32-bit floating-point Channel (= 4) z:kr(r)ns)s—track pixel location error estimate per channel
track_err 32-bit floating-point Channel (= 4) ﬁ!;r;g—track pixel location error estimate per channel

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name Type
32-bit
offset floating-
point
offset_err 32-bit
= floating-

Extra
Dimensions

Channel (= 4
SubTrack (=

Channel (= 4
SubTrack (=

Explanation

2)) Offset: number of counts expected for no radiance at time nadirTAl
Error caused by imperfect fit for offset (radiance units)

)*
9)
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NeN

satheight

satroll

satpitch

satyaw

satgeoqa

glintgeoqga
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point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
unsigned
integer

16-bit
unsigned
integer

Channel (= 4)
SubTrack (=9

None
None
None

None

None

None

*
) Noise-equivalent Radiance (radiance units)

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
ORB axis, +x axis is positively oriented in the direction of orbital flight completing
an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
axis. +z axis is positively oriented Earthward parallel to the satellite radius vector
R from the spacecraft center of mass to the center of the Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR,;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);
Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;
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moongeoqga

nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

ViSnsrArrTemp

ScHeadTemp1

OpMode
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16-bit
unsigned
integer

64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

16-bit
unsigned
integer

None

None

None

None

None

None

None

None

None

None

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB)
(floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to
determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)
Vis/NIR Sensor Array Temperature (Celcius)

Scanner Head Housing Temperature 1 (active A or B) (Celcius)

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;
Bit 7 quicklook (expedited) flag;
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Name Type
32-bit
radiances floating-
point
8-bit
integer
32-bit
PrelimCldFracVis floating-
point
32-bit
PrelimCldFracVisErr |floating-
point
32-bit
PrelimClrFracVis floating-
point
32-bit
PrelimClrFracVisErr floating-
point
8-bit
integer
32-bit
PrelimNDVI floating-
point
16-bit
integer
16-bit
integer
32-bit
scanang floating-
point

PrelimCIdQA

PrelimCldMapVis

bright_index

inhomo_index

32-bit
ftptgeoqa unsigned
integer

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate,
3=checkout, 4=decontaminate, 5=off, 6=survival);
bit 16 transition flag

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra Dimensions

Channel (= 4) * SubTrack
(=9) * SubXTrack (= 8)

None

None
None
None

None

SubTrack (= 9) *
SubXTrack (= 8)

SubTrack (= 9) *
SubXTrack (= 8)

None

None

None

None

Explanation

Radiances for each channel in Watts/m**2/micron/steradian
Cloud QA index (0-good or 1-bad) -1 for not calculated

Cloud Fraction (0.0-1.0) -9999.0 for not calculated

Cloud Fraction Error (0.0-1.0) -9999.0 for not calculated

Clear Fraction (0.0-1.0) -9999.0 for not calculated

Clear Fraction Error (0.0-1.0) -9999.0 for not calculated
Cloud Map (0-clear, 1-cloudy) -1 for not calculated
Vegetation Index (-1.0 to 1.0) -999.0 for not calculated

Brightness index (1...5, 5 is brightest. -1 for not calculated

Inhomgeneity index (0...64, 1st digit NDVI-Dev, 2nd digit Ch1-Dev, -
9999 for not calculated

Scanning angle of AIRS instrument with respect to the AIRS
Instrument for this footprint (-180.0 ... 180.0, negative at start of scan,
0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;
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16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144)PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave
PGS_E_TOOLKIT;

Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1)
(Spacecraft) bad input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave
PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the
sun is below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB,
value 1) bad input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is
not an error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class
return code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class
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satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

state

cornerlats

cornerlons
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32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

16-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
32-bit
floating-
point
32-bit
floating-
point

return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured
relative to the geodetic vertical on the reference (WGS84) spheroid

None and including corrections outlined in EOS SDP toolkit for normal
accuracy.)

None Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured

None relative to the geodetic vertical on the reference (WGS84) spheroid
and including corrections outlined in EOS SDP toolkit for normal
accuracy.)

None Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)
Distance (km) from footprint center to location of the sun glint (-9999

None for unknown, 30000 for no glint visible because spacecraft is in Earth's
shadow)

None Mean topography in meters above reference ellipsoid

None Error estimate for topog

None Fraction of spot that is land (0.0 ... 1.0)

None Error estimate for landFrac

None Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

GeoLocationsPerSpot (= |Geodetic Latitudes at the centers of the pixels at the corners of the IR
4) * Channel (= 4) footprint by channel in degrees North (-90.0 ... 90.0)

GeolLocationsPerSpot (= |Geodetic Longitudes at the centers of the pixels at the corners of the
4) * Channel (= 4) IR footprint by channel in degrees East (-180.0 ... 180.0)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "input_scene_counts"
involves reading HDF-EOS Swath field "input_scene_counts.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name
min
max

mean

dev

num_in
num_lo
num_hi

num_bad

Type

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit integer
32-bit integer
32-bit integer
32-bit integer

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)
Maximum value field takes on in granule (not valid when num_in = 0)
Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)

Count of in-range values field takes on in granule
Count of out-of-range low values field takes on in granule
Count of out-of-range high values field takes on in granule

Count of occassions on which field takes on invalid flag value (-9999) in granule
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32-bit floating-
point

32-bit floating-
point

range_min Minimum in-range value.

range_max Maximum in-range value.
Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
missing 8-bit integer Bit 1 is high when yellow high (range_max) limit is missing;

other bits unused, set to 0.

max_track 32-bit integer GeoTrack index (counting from 1) where max was found
max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found
min_track 32-bit integer GeoTrack index (counting from 1) where min was found
min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name Type Explanation

min 32-bit floating-point | Minimum value field takes on in granule (not valid when num = 0)

max 32-bit floating-point ' Maximum value field takes on in granule (not valid when num = 0)

mean 32-bit floating-point Mean of values field takes on in granule (not valid when num = 0)

dev 32-bit floating-point | Standard Deviation of values field takes on in granule (not valid when num < 2)
num 32-bit integer Count of occurrences of field in granule (not including those counted in num_bad)
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
max_track 32-bit integer GeoTrack index (counting from 1) where max was found

max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found

min_track 32-bit integer GeoTrack index (counting from 1) where min was found

min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Color Counts: This type tracks counts of values received during an interval by how they compare to corresponding "red" and
"yellow" limits.

Field Name Type Explanation
red_lo_limit 920t floating- 1y, 6 of the low "red” limit.
- point
red_lo_cnt 32-bit integer Count of values less than the low "red" limit. This is an "Alarm" condition.
o Count of occasions on which the "color" of this field changed from some other value to
to_red_lo 32-bit integer

"red_low".

32-bit floating-

yellow_lo_limit point

Value of the low "yellow" limit.
Count of values greater than the low "red" limit but less than the low "yellow" limit. This is a

yellow_lo_cnt |32-bit integer "Warning" condition.

o Count of occasions on which the "color" of this field changed from some other value to
to_yellow_lo 32-bit integer

"yellow_low".
green_cnt 32-bit integer Count of values greater than the low "yellow" limit but less than the high "yellow" limit.
to_green 32-bit integer Count of occasions on which the "color" of this field changed from some other value to "green".
yellow_hi_limit zﬁi'r?t't floating- \\/a1ue of the high "yellow" limit.

Count of values greater than the high "yellow" limit but less than the high "red" limit. This is a

yellow_hi_cnt |32-bit integer "Warning" condition.

Count of occasions on which the "color" of this field changed from some other value to

to_yellow_hi 32-bit integer "ellow_high".

32-bit floating-

red_hi_limit . Value of the high "red" limit.
point
red_hi_cnt 32-bit integer Count of values greater than the high "red" limit. This is an "Alarm" condition.
. o Count of occasions on which the "color" of this field changed from some other value to
to_red_hi 32-bit integer " o
red_high".
missing 8-bit integer Missing limits flags. Bit 0 (LSB) is 1 when yellow low limit (yellow_lo_limit) is missing;

110



A1-9. L1B Visible/NIR Science Interface Specification

Bit 1 is high when yellow high limit is missing;
Bit 2 is 1 when red low limit is missing;

Bit 3 is 1 when red high limit is missing;
Other bits unused set to 0.
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A1-10. L1B Visible/NIR QA Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRVBQAP"

Swath Name = "L1B_VIS_QA"

Level ="level1B"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90
# of scan
GeoTrack lines in
swath
SubTrack 9
SubXTrack 8

GeolocationsPerSpot 4

Channel 4

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule.
Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

VIS detector elements per AIRS footprint along track (9). Direction is the same as GeoTrack
-- parallel to the satellite's path, increasing with time. (opposite order to detector ordering --
detector 0 is last)

VIS samples per AIRS footprint across track (8). Direction is the same as GeoXTrack --
starting at the left and increasing towards the right as you look along the satellite's path

Geolocations for the 4 corner pixels in the order: trailing first scanned;

trailing last-scanned;

leading first-scanned;

leading last-scanned. Each footprint also has a central geolocation associated with the
swath geolocation lat/lon/time of the footprint.

Dimension of channel array (Channel 1: ~0.40 micron;
Ch 2: ~0.6 micron;
Ch 3: ~0.8 micron;
Ch 4: broadband)

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAIl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag

NumTotalData

NumProcessData
NumSpecialData

NumBadData
NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour

start_minute
start_sec

start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer
32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit floating-
point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

Explanation

Zero-terminated character string denoting processing level ("level1B")

Zero-terminated character string denoting instrument ("VIS")

Zero-terminated character string set to "Night" when the subsatellite points at the
beginning and end of a granule are both experiencing night according to the "civil twilight"
standard (center of refracted sun is below the horizon). It is set to "Day" when both are
experiencing day, and "Both" when one is experiencing day and the other night. "NA" is
used when a determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed", "Failed",
or "Suspect")

Total number of expected scene footprints
Number of scene footprints which are present and can be processed routinely (state = 0)

Number of scene footprints which are present and can be processed only as a special test
(state = 1)

Number of scene footprints which are present but cannot be processed (state = 2)
Number of expected scene footprints which are not present (state = 3)

Number of scene footprints for which the surface is more than 90% land

Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending, descending, or
pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely
descending granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA" when
determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)
Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of first
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint of
first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint of last
scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)
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eq_x_longitude

eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa
num_demgeoqa
num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

VegMapFileName

limit_vis_det_temp

input_vis_det_temp

granules_present

align_1_2_nadir

align_2_3_nadir

align_2_4_nadir

align_1_2_maxang
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32-bit floating-
point

64-bit floating-
point

32-bit unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

string of 8-bit
characters
Color Counts
(see below)
Limited
Engineering
Struct (see
below)

string of 8-bit
characters

32-bit floating-
point
32-bit floating-
point
32-bit floating-
point

32-bit floating-
point

Longitude of spacecraft at southward equator crossing nearest granule start in degrees
East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of 1993)

Orbit Geolocation QA:;
Bit 0: (LSB, value 1) bad input value (last scanline);
Bit 1: (value 2) bad input value (first scanline);
Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
B|t 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR;

: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;

: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

: (value 512) PGS_TD_UTCtoTAl() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;
Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave PGSCSC_W_ERROR_IN_DAYNIGHT;
Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;
Bit 17: (value 131072) PGS_CSC_DayNight() gave PGSCSC_W_BELOW_HORIZON;
Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1 (This
is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave PGSTD_E_BAD_INITIAL_TIME;
Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;
Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;
Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;
Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (O ... 1439)

Name of AVHRR input file used as Vegetation Map

Input limit checking on Vis sensor array temperature

Input statistics on Vis sensor array temperature

Zero-terminated character string denoting which adjacent granules were available for
smoothing ("All" for both previous & next, "Prev" for previous but not next, "Next" for next
but not previous, "None" for neither previous nor next)

Expected error (km) between the pixel locations for the corner locations of near-nadir AIRS
footprints (45 & 46) between VIS channels 1 & 2

Expected error (km) between the pixel locations for the corner locations of near-nadir AIRS
footprints (45 & 46) between VIS channels 2 & 3

Expected error (km) between the pixel locations for the corner locations of near-nadir AIRS
footprints (45 & 46) between VIS channels 2 & 4

Expected error (km) between the pixel locations for the corner locations of near-limb AIRS
footprints (1 & 90) between VIS channels 1 & 2
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32-bit floating- | Expected error (km) between the pixel locations for the corner locations of near-limb AIRS

align_2_3_maxang point footprints (1 & 90) between VIS channels 2 & 3

32-bit floating- | Expected error (km) between the pixel locations for the corner locations of near-limb AIRS

align_2_4_maxang point footprints (1 & 90) between VIS channels 2 & 4

32-bit floating- | Expected error (km) between the pixel locations for the corner locations of near-nadir AIRS

align_vis_airs point footprints (45 & 46) between the AIRS center and all VIS channels

Per-Granule Data Fields
These fields appear only once per granule and use the HDF-EOS "Field" interface.
Name Type Extra Dimensions Explanation

Channel (= 4)*

limit_scene_counts Color Counts (see below) SubTrack (= 9)

Input limit checking on scene data numbers

- Channel (= 4)* Input limit checking on data numbers from the
limit_bb_counts Color Counts (see below) SubTrack (= 9) blackbody (dark target)
_ Channel (= 4)* Input limit checking on data numbers from the
limit_phot_counts Color Counts (see below) SubTrack (= 9) photometric calibration source (bright target)
. Limited Engineering Struct |Channel (= 4) * -
input_scene_counts (see below) SubTrack (= 9) Input statistics on scene data numbers
inout bb counts Limited Engineering Struct Channel (= 4) * Input statistics on data numbers from the blackbody
put_bob_ (see below) SubTrack (= 9) (dark target)
inout phot counts Limited Engineering Struct |Channel (= 4) * Input statistics on data numbers from the photometric
put_phot_ (see below) SubTrack (= 9) calibration source (bright target)
- Channel (= 4) * - .
limit_offsets Color Counts (see below) SubTrack (= 9) Output limit checking on offsets
Unlimited Engineering Channel (= 4)* -
offset_stats Struct (see below) SubTrack (= 9) Statistics on offsets
Unlimited Engineering Channel (= 4)* - -
offset_unc_stats Struct (see below) SubTrack (= 9) Statistics on offset uncertainties
. . . . Channel (= 4) * - . .
gain 32-bit floating-point SubTrack (= 9) Gain: number of radiance units per count.
. . . . Channel (= 4) * . ' . . .
gain_err 32-bit floating-point SubTrack (= 9) Error caused by imperfect fit for gain (gain units).
Unlimited Engineering Channel (= 4)* - . . .
rad_stats Struct (see below) SubTrack (= 9) Statistics over the granule of radiances (radiance units)
NeN stats Limited Engineering Struct |Channel (= 4) * Statistics over the granule of Noise-equivalent
- (see below) SubTrack (= 9) Radiance (NeN)
xtrack_err 32-bit floating-point Channel (= 4) z:kr(r)ns)s—track pixel location error estimate per channel
track_err 32-bit floating-point Channel (= 4) ﬁ!;r;g—track pixel location error estimate per channel

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra .
Name Type Dimensions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
satroll floating- None ORB axis, +x axis is positively oriented in the direction of orbital flight completing an
point orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch) ORB
satpitch floating- None axis. +y axis is oriented normal to the orbit plane with the positive sense opposite to
point that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw) axis.
satyaw floating- None +z axis is positively oriented Earthward parallel to the satellite radius vector R from
point the spacecraft center of mass to the center of the Earth.)
satgeoqa 32-bit None Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
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unsigned
integer

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave PGSEPH_W_BAD_EPHEM_VALUE;
Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 8: (value 256) PGS_EPH_EphemAttit() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 9: (value 512) PGS_EPH_EphemAttit() gave PGSTD_E_TIME_FMT_ERROR;
Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave PGSTD_E_NO_LEAP_SECS;
Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;

Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave PGSTD_E_NO_LEAP_SECS;
Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;

Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;

Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
(
(
(

o

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return code;
Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return code;
Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code except
PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code (for
Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code (for
Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code except
PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave PGSCBP_E_INVALID_CB_ID;
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64-bit

nadirTAI floating- None
point
64-bit

sat_lat floating- None
point
64-bit

sat_lon floating- None
point

scan_node_type 8-bit integer None

32-bit
glintlat floating- None
point
32-bit
glintlon floating- None
point
32-bit
ViSnsrArrTemp floating- None
point
32-bit
ScHeadTemp1 [floating- None
point

16-bit
OpMode unsigned None
integer

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave PGSMEM_E_NO_MEMORY;
Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between footprints
15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB) (floating-point
elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying to
determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)

Vis/NIR Sensor Array Temperature (Celcius)

Scanner Head Housing Temperature 1 (active A or B) (Celcius)

Instrument Operations Mode. See AIRS Command Handbook, section 6.4 for a
definition of each bit. Bits 0 (LSB)-2 cal phase;

bits 3-6 Cal Func;

Bit 7 quicklook (expedited) flag;

bits 8-11 submode Bits 12-14 Mode (0=standby, 1=ready, 2=operate, 3=checkout,
4=decontaminate, 5=off, 6=survival);

bit 16 transition flag

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra
Name Type Dimensions
32-bit
scanang floating- None
point
32-bit
ftptgeoqga unsigned None
integer

Explanation

Scanning angle of AIRS instrument with respect to the AIRS Instrument for this
footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
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16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad input
value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error
condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;
Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
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PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UTH1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

32-bit Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
floating- None the geodetic vertical on the reference (WGS84) spheroid and including

point corrections outlined in EOS SDP toolkit for normal accuracy.)

32-bit

floating- None Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

point

32-bit Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the
floating- None geodetic vertical on the reference (WGS84) spheroid and including corrections
point outlined in EOS SDP toolkit for normal accuracy.)

32-bit

floating- None Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

point

16-bit None Distance (km) from footprint center to location of the sun glint (-9999 for unknown,
integer 30000 for no glint visible because spacecraft is in Earth's shadow)

32-bit

floating- None Mean topography in meters above reference ellipsoid

point

32-bit

floating- None Error estimate for topog

point

32-bit

floating- None Fraction of spot that is land (0.0 ... 1.0)

point

32-bit

floating- None Error estimate for landFrac

point

32-bit . . . . M

. None Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

integer

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "input_scene_counts"
involves reading HDF-EOS Swath field "input_scene_counts.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name
min

max

mean

dev

num_in
num_lo
num_hi
num_bad
range_min

range_max

missing

Type

32-bit floating-point
32-bit floating-point
32-bit floating-point
32-bit floating-point
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit floating-point
32-bit floating-point

8-bit integer

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)

Maximum value field takes on in granule (not valid when num_in = 0)

Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)
Count of in-range values field takes on in granule

Count of out-of-range low values field takes on in granule

Count of out-of-range high values field takes on in granule

Count of occassions on which field takes on invalid flag value (-9999) in granule
Minimum in-range value.

Maximum in-range value.

Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
Bit 1 is high when yellow high (range_max) limit is missing;
other bits unused, set to 0.
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max_track 32-bit integer GeoTrack index (counting from 1) where max was found
max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found
min_track 32-bit integer GeoTrack index (counting from 1) where min was found
min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name Type Explanation

min 32-bit floating-point | Minimum value field takes on in granule (not valid when num = 0)

max 32-bit floating-point Maximum value field takes on in granule (not valid when num = 0)

mean 32-bit floating-point Mean of values field takes on in granule (not valid when num = 0)

dev 32-bit floating-point | Standard Deviation of values field takes on in granule (not valid when num < 2)
num 32-bit integer Count of occurrences of field in granule (not including those counted in num_bad)
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
max_track 32-bit integer GeoTrack index (counting from 1) where max was found

max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found

min_track 32-bit integer GeoTrack index (counting from 1) where min was found

min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Color Counts: This type tracks counts of values received during an interval by how they compare to corresponding "red" and
"yellow" limits.

Field Name Type Explanation
red_lo_limit 920t floating- 1y, 6 of the low "red” limit.
- point
red_lo_cnt 32-bit integer Count of values less than the low "red" limit. This is an "Alarm" condition.
o Count of occasions on which the "color" of this field changed from some other value to
to_red_lo 32-bit integer

"red_low".

32-bit floating-

yellow_lo_limit point

Value of the low "yellow" limit.
Count of values greater than the low "red" limit but less than the low "yellow" limit. This is a

yellow_lo_cnt |32-bit integer "Warning" condition.

o Count of occasions on which the "color" of this field changed from some other value to
to_yellow_lo 32-bit integer

"yellow_low".
green_cnt 32-bit integer Count of values greater than the low "yellow" limit but less than the high "yellow" limit.
to_green 32-bit integer Count of occasions on which the "color" of this field changed from some other value to "green".
yellow_hi_limit zﬁi'r?t't floating-\/a1ue of the high "yellow" limit.

Count of values greater than the high "yellow" limit but less than the high "red" limit. This is a

yellow_hi_cnt |32-bit integer "Warning" condition.

Count of occasions on which the "color" of this field changed from some other value to

to_yellow_hi 32-bit integer "vellow_high".

32-bit floating-

red_hi_limit . Value of the high "red" limit.

point
red_hi_cnt 32-bit integer Count of values greater than the high "red" limit. This is an "Alarm" condition.
to_red_hi 32-bit integer Count of occasions on which the "color" of this field changed from some other value to

"red_high".

Missing limits flags. Bit 0 (LSB) is 1 when yellow low limit (yellow_lo_limit) is missing;
Bit 1 is high when yellow high limit is missing;
missing 8-bit integer Bit 2 is 1 when red low limit is missing;
Bit 3 is 1 when red high limit is missing;
Other bits unused set to 0.
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A1-11. L1B AMSU Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRABRAD"

Swath Name = "L1B_AMSU"

Level ="level1B"

# Footprints = 30

# scanlines per scanset = 1

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value

GeoXTrack 30

# of scan
GeoTrack lines in

swath
Channel 15

CalXTrack 4

SpaceXTrack |2

BBXTrack 2
WarmPRTA11 |5
WarmPRTA12 |5

WarmPRTA2 7

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. -- starting
at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to the
satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-rate
engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension of channel array (Channel 1: 23.8 GHz;
Ch 2: 31.4 GHz;

Ch 3: 50.3 GHz;

Ch 4: 52.8 GHz;

Ch 5: 53.596 +/- 0.115 GHz;

Ch 6: 54.4 GHz;

Ch 7: 54.94 GHz;

Ch 8: 55.5 GHz;

Ch 9: fO;

Ch 10: f0 +/- 0.217 GHz Ch 11: fO +/- df +/- 48 MHz;
Ch 12: f0 +/- df +/- 22 MHz;

Ch 13: fO +/- df +/- 10 MHz;

Ch 14: f0 +/- df +/- 4.5 MHz;

Ch 15: 89 GHz (f0 = 57290.344 MHz;

df = 322.4 MHz))

Dimension "across" track for calibration footprint positions. Same as number of calibration footprints
per scanline. (NUM_FOOTPRINTS_AMSU_CALIB) (Footprints are ordered: 1-2: spaceviews;
3-4: blackbody radiometric calibration source)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AMSU_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_AMSU_BB)

Number of PRTs measuring AMSU-A1-1 warm target (AMSU-A1-1 is AMSU-A channels 6, 7, 9-15)

Number of PRTs measuring AMSU-A1-2 warm target (AMSU-A1-2 is AMSU-A channels 3, 4, 5, and
8)

Number of PRTs measuring AMSU-A2 warm target (AMSU-A2 is AMSU-A channels 1 & 2)
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Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter"
time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993

Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.
Name Type Explanation

string of 8-bit

rocessing_level
P 9 characters

Zero-terminated character string denoting processing level ("level1B")

string of 8-bit

instrument Zero-terminated character string denoting instrument ("AMSU-A")

characters
Zero-terminated character string set to "Night" when the subsatellite points
at the beginning and end of a granule are both experiencing night according
DavNightFla string of 8-bit  to the "civil twilight" standard (center of refracted sun is below the horizon).
YNIg 9 characters It is set to "Day" when both are experiencing day, and "Both" when one is
experiencing day and the other night. "NA" is used when a determination
cannot be made.
. string of 8-bit | Zero-terminated character string denoting granule data quality: (Always
AutomaticQAFlag characters "Passed", "Failed", or "Suspect")
NumTotalData 32-bit integer | Total number of expected channels * scene FOVs
NumProcessData 32-bit integer Number of chan_nels scene FOVs which are present and can be processed
routinely (state = 0)
NumSpecialData 32-bit integer Number of chalnnels scene_FOVs which are present and can be processed
only as a special test (state = 1)
NumBadData 32-bit integer Number of channfls scene FOVs which are present but cannot be
processed (state = 2)
NumMissingData 32-bit integer l?:l)umber of expected channels * scene FOVs which are not present (state =
NumLandSurface 32-bit integer |Number of scene footprints for which the surface is more than 90% land
NumOceanSurface 32-bit integer |Number of scene footprints for which the surface is less than 10% land
Zero-terminated character string denoting whether granule is ascending,
node tvpe string of 8-bit |descending, or pole-crossing: ("Ascending" and "Descending" for entirely
-typ characters ascending or entirely descending granules, or "NorthPole" or "SouthPole"
for pole-crossing granules. "NA" when determination cannot be made.)
start_year 32-bit integer | Year in which granule started, UTC (e.g. 1999)
start_month 32-bit integer | Month in which granule started, UTC (1 ... 12)
start_day 32-bit integer | Day of month in which granule started, UTC (1 ... 31)
start_hour 32-bit integer Hour of day in which granule started, UTC (0 ... 23)
start_minute 32-bit integer Minute of hour in which granule started, UTC (0 ... 59)
start_sec zg_r?tlt floating- Second of minute in which granule started, UTC (0.0 ... 59.0)
start_orbit 32-bit integer | Orbit number of mission in which granule started
end_orbit 32-bit integer | Orbit number of mission in which granule ended
orbit_path 32-bit integer | Orbit path of start orbit (1 ... 233 as defined by EOS project)
start_orbit_row 32-bit integer | Orbit row at start of granule (1 ... 248 as defined by EOS project)
end_orbit_row 32-bit integer | Orbit row at end of granule (1 ... 248 as defined by EOS project)
granule_number 32-bit integer Number of granule within day (1 ... 240)
num_scansets 32-bit integer Number of scansets in granule (1 ... 45)
num_scanlines 32-bit integer Number of scanlines in granule (1 * num_scansets)

64-bit floating- | Geodetic Latitude of spacecraft at start of granule (subsatellite location at

start_Latitude point midpoint of first scan) in degrees North (-90.0 ... 90.0)
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start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

eq_x_tai

orbitgeoqa

num_satgeoqa
num_glintgeoga
num_moongeoga
num_ftptgeoqga
num_zengeoqa

num_demgeoqa

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

32-bit floating-
point

64-bit floating-
point

32-bit
unsigned
integer

16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer
16-bit integer

Al-11. L1B AMSU-A Interface Specification

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of
1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of
1993)

Longitude of spacecraft at southward equator crossing nearest granule start
in degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since
start of 1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 5: (value 32) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;
Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;
Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;
Bit 12: (value 4096) PGS_CSC_DayNight() gave
PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when
reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave
PGSMEM_E_NO_MEMORY;

Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;
Bit 25-31: not used

Number of scans with problems in satgeoqa
Number of scans with problems in glintgeoqa
Number of scans with problems in moongeoqga
Number of footprints with problems in ftptgeoqa
Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga
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num_fpe
LonGranuleCen
LatGranuleCen

LocTimeGranuleCen

num_scanlines_not_norm_mode_a1

num_scanlines_not_norm_mode_a2

num_missing_scanlines_a1

num_missing_scanlines_a2

num_data_gaps_a1

num_data_gaps_a2

num_instr_mode_changes_a1

num_instr_mode_changes_a2

num_scanlines_rec_cal_prob_a11

num_scanlines_rec_cal_prob_a12

num_scanlines_rec_cal_prob_a2

num_scanlines_sig_coast_xing

num_scanlines_sig_sun_glint

MoonInViewMWCount

QA _bb_PRT alf

QA bb_PRT al2

QA_bb_PRT_a2

QA_rec_PRT_a11

QA _rec_PRT_a12

QA_rec_PRT_a2

granules_present

16-bit integer
16-bit integer
16-bit integer

16-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer

32-bit integer
32-bit integer

32-bit integer

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)

Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

string of 8-bit
characters

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ...
180)

Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (O ...
1439)

Number of scanlines not in Process state (AMSU-A1) (AMSU-A1 is AMSU-
A channels 3-15)

Number of scanlines not in Process state (AMSU-A2) (AMSU-A2 is AMSU-
A channels 1 and 2)

Number of scanlines with state = missing (AMSU-A1) (AMSU-A1 is AMSU-A
channels 3-15)

Number of scanlines with state = missing (AMSU-A2) (AMSU-A2 is AMSU-A
channels 1 and 2)

Number of blocks of scanlines where State is not Process (AMSU-A1)
(AMSU-A1 is AMSU-A channels 3-15)

Number of blocks of scanlines where State is not Process (AMSU-A2)
(AMSU-A2 is AMSU-A channels 1 and 2)

Number of operational instrument mode changes (AMSU-A1) (AMSU-A1 is
AMSU-A channels 3-15)

Number of operational instrument mode changes (AMSU-A2) (AMSU-A2 is
AMSU-A channels 1 and 2)

Number of scanlines with non-zero ga_receiver (AMSU-A1-1) (AMSU-A1-1
is AMSU-A channels 6, 7, 9-15)

Number of scanlines with non-zero qa_receiver (AMSU-A1-2) (AMSU-A1-2
is AMSU-A channels 3, 4, 5, and 8)

Number of scanlines with non-zero ga_receiver (AMSU-A2) (AMSU-A2 is
AMSU-A channels 1 and 2)

Number of scanlines with qa_scanline coast crossing bit set
Number of scanlines with ga_scanline sun glint bit set

Number of scanlines in granule with the moon in the AMSU-A1 space view
plus number of scanlines in granule with the moon in the AMSU-A2 space
view (0-90)

Blackbody PRT temperature summary QA (AMSU-A1-1) (AMSU-A1-1 is
AMSU-A channels 6, 7, 9-15) (C)

Blackbody PRT temperature summary QA (AMSU-A1-2) (AMSU-A1-2 is
AMSU-A channels 3, 4, 5, and 8) (C)

Blackbody PRT temperature summary QA (AMSU-A2) (AMSU-A2 is AMSU-
A channels 1 and 2) (C)

Receiver PRT temperature summary QA (AMSU-A1-1) (AMSU-A1-1 is
AMSU-A channels 6, 7, 9-15) (C)

Receiver PRT temperature summary QA (AMSU-A1-2) (AMSU-A1-2 is
AMSU-A channels 3, 4, 5, and 8) (C)

Receiver PRT temperature summary QA (AMSU-A2) (AMSU-A2 is AMSU-A
channels 1 and 2) (C)

Zero-terminated character string denoting which adjacent granules were

available for smoothing ("All" for both previous & next, "Prev" for previous
but not next, "Next" for next but not previous, "None" for neither previous
nor next)
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Per-Granule Data Fields
These fields appear only once per granule and use the HDF-EOS "Field" interface.
Extra Dimensions

Name Type Explanation

center_freq

32-bit floating-point

Channel (= 15)

Channel Center frequency (GHz)

Offset of first intermediate frequency stage

IF_offset_1 32-bit floating-point Channel (= 15) (MHz) (zero for no mixing)

. . . Offset of second intermediate frequenc
IF_offset_2 32-bit floating-point Channel (= 15) stage (MHz) (zero for no second ?r\ixingy)
bandwidth 32-bit floating-point Channel (= 15) bandwidth of sum of 1, 2, or 4 channels

num_calibrated_scanlines

num_scanlines_ch_cal_problems

bb_signals

space_signals

gain_stats

NeDT

QA _unfiltered_scene_count

QA_unfiltered_BB_count

QA _unfiltered_space_count

QA _cal_coef_a0

QA_cal_coef_a1

QA _cal_coef_a2

QA_bb_raw_noise_counts

QA_sv_raw_noise_counts

32-bit integer

32-bit integer
Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)
32-bit floating-point
Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra

Channel (= 15)

Channel (= 15)

BBXTrack (= 2) *
Channel (= 15)

SpaceXTrack (= 2) *

Channel (= 15)

Channel (= 15)

Channel (= 15)

GeoXTrack (= 30) *

Channel (= 15)

BBXTrack (= 2) *
Channel (= 15)

SpaceXTrack (= 2) *

Channel (= 15)

Channel (= 15)

Channel (= 15)

Channel (= 15)

Channel (= 15)

Channel (= 15)

(MHz)

Number of scanlines that had calibration
coefs applied

Number of scanlines with non-zero
ga_channel

Statistics on blackbody calibration signals
(data numbers with offset subtracted)

Statistics on spaceview calibration signals
(data numbers with offset subtracted)
Statistics on gains (count/K)

Instrument noise level estimated from warm
count scatter (K)

Per footprint position raw scene count
summary QA

Per BB footprint position raw warm count
summary QA (unfiltered)

Per space footprint position raw cold count
summary QA (unfiltered)

Calibration coefficient a0 summary QA (K)
Calibration coefficient a1 summary QA
(K/count)

Calibration coefficient a2 summary QA
(K/count**2)

Summary QA on differences between warm
cal counts, DT=ABS(T1-T2)/SQRT(2)

Summary QA on differences between cold
cal counts, DT=ABS(T1-T2)/SQRT(2)

Name Type Dimensions Explanation
32-bit
satheight floating- None Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)
point
32-bit Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x
satroll floating- None (roll) ORB axis, +x axis is positively oriented in the direction of orbital flight
point completing an orthogonal triad with y and z.)
32-bit Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
satpitch floating- None (pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
point positive sense opposite to that of the orbit's angular momentum vector H.)
32-bit Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
satyaw floating- None axis. +z axis is positively oriented Earthward parallel to the satellite radius
point vector R from the spacecraft center of mass to the center of the Earth.)
32-bit Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
satgeoqa unsianed None Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
geoq inteé’er Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave
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glintgeoqga

moongeoqga
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16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return
code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return
code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code
(for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code
(for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code
(for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
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nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

state1

state2

cal_coef_a0

cal_coef_a0_err

cal_coef_a1

cal_coef_a1l_err

cal_coef_a2

cal_coef_a2_err

al1_ColdCalPstion

a2_ColdCalPstion
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64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
8-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
32-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
8-bit
integer
8-bit
integer

None

None

None

None

None

None

None
None

Channel (=
15)

Channel (=
15)

Channel (=

Channel (=
15)

Channel (=

Channel (=
15)

None

PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis &
HSB) (floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in
trying to determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)
Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)
Data state for AMSU-A1: 0:Process, 1:Special, 2:Erroneous, 3:Missing

Data state for AMSU-A2: 0:Process, 1:Special, 2:Erroneous, 3:Missing
(AMSU-A2 is AMSU-A channels 1 and 2)

Calibration coefficients to convert raw counts to antenna temperature (K)

Error estimate for cal_coef_a0 (K)

Calibration coefficients to convert raw counts to antenna temperature
(K/count)

Error estimate for cal_coef_a1 (K/count)

Calibration coefficients to convert raw counts to antenna temperature
(K/count**2)

Error estimate for cal_coef_a2 (K/count**2)
AMSU-A1 Cold Calibration Position 1-4 (Binary 0-3)

AMSU-A2 Cold Calibration Position 1-4 (Binary 0-3) (AMSU-A2 is AMSU-A
channels 1 and 2)
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a1_PLO_Redundncy

a11_mux_temp_used

al1_receiver_temp

al11_target_temp

a12_mux_temp_used

al12_receiver_temp

al12_target_temp

a2_diplexer_temp_used

a2_receiver_temp

a2_target_temp

ga_scanline

ga_receiver_al1

ga_receiver_al12

ga_receiver_a2

ga_channel
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8-bit
integer

8-bit
integer

32-bit
floating-
point
32-bit
floating-
point

8-bit
integer

32-bit
floating-
point
32-bit
floating-
point

8-bit
integer

32-bit
floating-
point
32-bit
floating-
point

8-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer
8-bit
unsigned
integer

8-bit
unsigned
integer

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Channel (=
15)

AMSU-A1 PLO Redundancy, 1: default (PLO 2);
0: redundant (PLO 1)

AMSU-A1-1 MUX Temperature use flag. (1: used MUX temperature for
AMSU-A1 receiver temperature;
0: used RF shelf temperature) (AMSU-A1-1 is AMSU-A channels 6, 7, 9-15)

AMSU-A1-1 receiver temperature used in calibration (MUX temperature or
RF shelf temperature as specified by a11_mux_temp_used) (AMSU-A1-1 is
AMSU-A channels 6, 7, 9-15) (C)

AMSU-A1-1 target temperature used in calibration (AMSU-A1-1 is AMSU-A
channels 6, 7, 9-15) (C)

AMSU-A1-2 MUX Temperature use flag. (1: used MUX temperature for
AMSU-A1 receiver temperature;

0: used RF shelf temperature) (AMSU-A1-2 is AMSU-A channels 3, 4, 5, and
8)

AMSU-A1-2 receiver temperature used in calibration (MUX temperature or
RF shelf temperature as specified by a12_mux_temp_used) (AMSU-A1-2 is
AMSU-A channels 3, 4, 5, and 8) (C)

AMSU-A1-2 target temperature used in calibration (AMSU-A1-2 is AMSU-A
channels 3, 4, 5, and 8) (C)

AMSU-A2 diplexer Temperature use flag. (1: used diplexer temperature for
AMSU-A2 receiver temperature;
0: used RF shelf temperature) (AMSU-A2 is AMSU-A channels 1 and 2)

AMSU-A2 receiver temperature used in calibration (diplexer temperature or
RF shelf temperature as specified by a2_diplexer_temp_used) (AMSU-A2 is
AMSU-A channels 1 and 2) (C)

AMSU-A2 target temperature used in calibration (AMSU-A2 is AMSU-A
channels 1 and 2) (C)

Scanline bitmap for AMSU-A: Bit 0: (LSB, value 1) Sun glint in this scanline;
Bit 1: (value 2) Coastal crossing in this scanline;

Bit 2: (value 4) Some channels had excessive NeDT estimate;

Bit 3: (value 8) Near sidelobe correction applied

Receiver bitmap for AMSU-A1-1 (AMSU-A1-1 is AMSU-A channels 6, 7, 9-
15): Bit 0: (LSB, value 1) Calibration was not derived, due to the instrument
mode;

Bit 1: (value 2) Calibration was not derived, due to bad or missing PRT
values;

Bit 2: (value 4) This scanline was calibrated, but the moon was in the space
view;

Bit 3: (value 8) This scanline was calibrated, but there was a space view
scan position err;

Bit 4: (value 16) This scanline was calibrated, but there was a blackbody
scan position error;

Bit 5: (value 32) This scanline was calibrated, but some PRT values were
bad or marginal;

Bit 6: (value 64) This scanline was calibrated, but there was a data gap;

Bit 7: (value 128) Some channels were not calibrated

Receiver bitmap for AMSU-A1-2:Same fields as defined for qa_receiver_a11

Receiver bitmap for AMSU-A2:Same fields as defined for ga_receiver_a11

Channel bitmap for AMSU-A: Bit 0: (LSB, value 1) All space view counts
were bad for this channel and scanline;

Bit 1: (value 2) Space view counts were marginal for this channel and
scanline;

Bit 2: (value 4) Space view counts could not be smoothed;

Bit 3: (value 8) All blackbody counts were bad for this channel and scanline;
Bit 4: (value 16) Blackbody counts were marginal for this channel and
scanline;

Bit 5: (value 32) Blackbody counts could not be smoothed;

Bit 6: (value 64) Unable to calculate calibration coefficients for this scanline,
most recent valid coefficients used instead;

Bit 7: (value 128) Excessive NeDT estimated
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Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name

Scanang

ftptgeoqga

zengeoqga

Type Extra
32-bit

floating- None
point

32-bit

unsigned None
integer

16-bit
unsigned None
integer

Dimensions

Explanation

Scanning angle of AMSU-A instrument with respect to the AMSU-A Instrument
for this footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR,;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad
input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
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demgeoqa

satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

antenna_temp

brightness_temp

brightness_temp_err
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16-bit
unsigned None
integer

32-bit
floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

16-bit

integer

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

None

PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error
condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;
Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' classreturn code
except PGSCSC_W_PREDICTED_UTH1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the
geodetic vertical on the reference (WGS84) spheroid and including corrections
outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for
unknown, 30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Raw antenna temperature in Kelvins

Antenna temperatures, with an empirically derived correction applied to

compensate for scan-position dependent bias. This correction is derived from
AIRS retrievals. (K)

Uncertainty in empirically derived brightness_temp bias correction, excluding
radiometer noise. (K)
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Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "QA_bb_PRT_a11"
involves reading HDF-EOS Swath field "QA_bb_PRT_a11.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name
min

max

mean

dev

num_in
num_lo
num_hi

num_bad

range_min

range_max

missing

max_track
max_xtrack
min_track

min_xtrack

Type

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit floating-
point

32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit floating-
point

32-bit floating-
point

8-bit integer

32-bit integer
32-bit integer
32-bit integer
32-bit integer

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)
Maximum value field takes on in granule (not valid when num_in = 0)
Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)

Count of in-range values field takes on in granule
Count of out-of-range low values field takes on in granule
Count of out-of-range high values field takes on in granule

Count of occassions on which field takes on invalid flag value (-9999) in granule

Minimum in-range value.

Maximum in-range value.

Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
Bit 1 is high when yellow high (range_max) limit is missing;
other bits unused, set to 0.

GeoTrack index (counting from 1) where max was found
GeoXTrack index (counting from 1) where max was found
GeoTrack index (counting from 1) where min was found

GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name
min

max

mean

dev

num
num_bad
max_track
max_xtrack
min_track

min_xtrack

Type

32-bit floating-point
32-bit floating-point
32-bit floating-point
32-bit floating-point
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)

Maximum value field takes on in granule (not valid when num_in = 0)

Mean of values field takes on in granule (not valid when num_in = 0)

Standard Deviation of values field takes on in granule (not valid when num_in < 2)
Count of occurrences of field in granule (not including those counted in num_bad)
Count of occassions on which field takes on invalid flag value (-9999) in granule
GeoTrack index (counting from 1) where max was found

GeoXTrack index (counting from 1) where max was found

GeoTrack index (counting from 1) where min was found

GeoXTrack index (counting from 1) where min was found
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A1-12. L1B HSB Interface Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRHBRAD"

Swath Name = "L1B_HSB"

Level ="level1B"

# Footprints = 90

# scanlines per scanset = 3

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value
GeoXTrack 90
# of scan
GeoTrack lines in
swath
Channel 5
CalXTrack 8

SpaceXTrack 4

BBXTrack 4

WarmPRT 7

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel to
the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis low-rate
engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Dimension of channel array (Channel 1: Deleted 89.0 GHz channel: always invalid;
Ch 2: 150.0 GHz;

Ch 3: f0 +/- 1.0 GHz;

Ch 4: fO +/- 3.0 GHz;

Ch 5: f0 +/- 7.0 GHz (f0 = 183.31 GHz))

Dimension "across" track for calibration footprint positions. Same as number of calibration
footprints per scanline. (NUM_FOOTPRINTS_HSB_CALIB) (Footprints are ordered: 1-4:
spaceviews;

5-8: blackbody radiometric calibration source)

Dimension "across" track for spaceview calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_HSB_SPACE)

Dimension "across" track for blackbody calibration footprint positions in order of observation time.
(NUM_FOOTPRINTS_HSB_BB)

Number of PRTs measuring warm target

Geolocation Fields

time.

Name Explanation

Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAl Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag
NumTotalData

NumProcessData

NumSpecialData

NumBadData

NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year
start_month
start_day
start_hour

start_minute
start_sec

start_orbit
end_orbit
orbit_path
start_orbit_row
end_orbit_row
granule_number
num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

Type

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

string of 8-bit
characters

32-bit integer

32-bit integer
32-bit integer

32-bit integer

32-bit integer
32-bit integer
32-bit integer

string of 8-bit
characters

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit floating-
point

32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
32-bit integer
64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

64-bit floating-
point

32-bit floating-

Explanation

Zero-terminated character string denoting processing level ("level1B")

Zero-terminated character string denoting instrument ("HSB")

Zero-terminated character string set to "Night" when the subsatellite points at
the beginning and end of a granule are both experiencing night according to the
"civil twilight" standard (center of refracted sun is below the horizon). It is set to
"Day" when both are experiencing day, and "Both" when one is experiencing
day and the other night. "NA" is used when a determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always
"Passed", "Failed", or "Suspect")

Total number of expected channels * scene FOVs

Number of channels * scene FOVs which are present and can be processed
routinely (state = 0)

Number of channels * scene FOVs which are present and can be processed
only as a special test (state = 1)

Number of channels * scene FOVs which are present but cannot be processed
(state = 2)

Number of expected channels * scene FOVs which are not present (state = 3)
Number of scene footprints for which the surface is more than 90% land
Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending,
descending, or pole-crossing: ("Ascending" and "Descending" for entirely
ascending or entirely descending granules, or "NorthPole" or "SouthPole" for
pole-crossing granules. "NA" when determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)

Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)
Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at
midpoint of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
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point

64-bit floating-

eq_x_tai point

32-bit
unsigned
integer

orbitgeoqa

num_satgeoga 16-bit integer

num_glintgeoga 16-bit integer
num_moongeoga 16-bit integer
num_ftptgeoqga 16-bit integer
num_zengeoga 16-bit integer
num_demgeoqa 16-bit integer
num_fpe 16-bit integer
LonGranuleCen 16-bit integer

LatGranuleCen 16-bit integer

LocTimeGranuleCen 16-bit integer

num_scanlines_not_norm_mode 32-bit integer
32-bit integer
32-bit integer
32-bit integer

32-bit integer

num_missing_scanlines
num_data_gaps
num_instr_mode_changes
num_scanlines_rec_cal_prob

num_scanlines_sig_coast_xing | 32-bit integer

degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start
of 1993)

Orbit Geolocation QA:;

Bit 0: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 3: (value 8) PGS_EPH_GetEphMet() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 5: (value 32) PGS_EPH_GetEphMet() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 6: (value 64) PGS_EPH_GetEphMet() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;
Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR,;
Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;
Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave
PGSMEM_E_NO_MEMORY;

Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;
Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqga

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoga

Number of footprints with problems in demgeoqga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (O ...
1439)

Number of scanlines not in Process state

Number of scanlines with state = missing

Number of blocks of scanlines where State is not Process
Number of operational instrument mode changes
Number of scanlines with non-zero ga_receiver

Number of scanlines with qa_scanline coast crossing bit set
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num_scanlines_sig_sun_glint
MoonInViewMWCount

QA_bb_PRT

QA_rec_PRT

granules_present

Name

center_freq

IF_offset_1

IF_offset_2

bandwidth

num_calibrated_scanlines

num_scanlines_ch_cal_problems

bb_signals

space_signals

gain_stats

NeDT

QA _unfiltered_scene_count

QA_unfiltered_BB_count

QA _unfiltered_space_count

QA_cal_coef_a0

QA_cal_coef_a1

QA_cal_coef_a2

QA_bb_raw_noise_counts

QA_sv_raw_noise_counts

A1-12. L1B HSB Interface Specification

32-bit integer
32-bit integer
Limited
Engineering
Struct (see
below)
Limited
Engineering
Struct (see
below)

string of 8-bit
characters

Number of scanlines with ga_scanline sun glint bit set

Number of scanlines in granule with the moon in the HSB space view

Blackbody PRT temperature summary QA (C)

Receiver PRT temperature summary QA (C)

Zero-terminated character string denoting which adjacent granules were
available for smoothing ("All" for both previous & next, "Prev" for previous but

not next, "Next" for next but not previous, "None" for neither previous nor next)

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Type
32-bit floating-point

32-bit floating-point

32-bit floating-point

32-bit floating-point

32-bit integer

32-bit integer
Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)
32-bit floating-point
Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Unlimited Engineering
Struct (see below)

Extra Dimensions
Channel (= 5)

Channel (= 5)
Channel (= 5)
Channel (= 5)
Channel (= 5)

Channel (= 5)

BBXTrack (= 4) *
Channel (= 5)

SpaceXTrack (= 4) *
Channel (= 5)

Channel (= 5)

Channel (= 5)

GeoXTrack (= 90) *
Channel (= 5)

BBXTrack (= 4) *
Channel (= 5)

SpaceXTrack (= 4) *
Channel (= 5)

Channel (= 5)
Channel (= 5)
Channel (= 5)
Channel (= 5)

Channel (= 5)
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Explanation
Channel Center frequency (GHz)

Offset of first intermediate frequency stage
(MHz) (zero for no mixing)

Offset of second intermediate frequency
stage (MHz) (zero for no second mixing)

Bandwidth of sum of 1, 2, or 4 channels
(MHz)

Number of scanlines that had calibration
coefs applied

Number of scanlines with non-zero
ga_channel

Statistics on blackbody calibration signals
(data numbers with offset subtracted)

Statistics on spaceview calibration signals
(data numbers with offset subtracted)
Statistics on gains (count/K)

Instrument noise level estimated from warm
count scatter (K)

Per footprint position raw scene count
summary QA

Per BB footprint position raw warm count
summary QA (unfiltered)

Per space footprint position raw cold count
summary QA (unfiltered)

Calibration coefficient a0 summary QA (K)
Calibration coefficient a1 summary QA
(K/count)

Calibration coefficient a2 summary QA
(K/count**2)

Summary QA on differences between warm
cal counts, DT=ABS(T1-T2)/SQRT(2)

Summary QA on differences between cold
cal counts, DT=ABS(T1-T2)/SQRT(2)
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Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Name

satheight

satroll

satpitch

satyaw

satgeoqa

glintgeoga

Type

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
unsigned
integer

16-bit
unsigned
integer

Extra

Dimensions

None

None

None

None

None

None

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x (roll)
ORB axis, +x axis is positively oriented in the direction of orbital flight
completing an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y (pitch)
ORB axis. +y axis is oriented normal to the orbit plane with the positive sense
opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAI (-180.0 ... 180.0 angle about +z (yaw)
axis. +z axis is positively oriented Earthward parallel to the satellite radius
vector R from the spacecraft center of mass to the center of the Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave PGS_E_TOOLKIT;
Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);
Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;
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moongeoqga

nadirTAI

sat_lat

sat_lon

scan_node_type

glintlat

glintlon

state

cal_coef_a0

cal_coef_a0_err

A1-12. L1B HSB Interface Specification

16-bit
unsigned
integer

64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point

8-bit integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
32-bit
floating-
point

32-bit

None

None

None

None

None

None

None

None

Channel (=
5)

Channel (=

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return code;
Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return
code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return
code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code (for
Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return code
(for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code
(for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis & HSB)
(floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in trying
to determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)
Solar glint geodetic longitude in degrees East at nadirTAl (-180.0 ... 180.0)
Data state: 0:Process, 1:Special, 2:Erroneous, 3:Missing

Calibration coefficients to convert raw counts to antenna temperature (K)

Error estimate for cal_coef_a0 (K)
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cal_coef_a1

cal_coef_a1l_err

cal_coef_a2

cal_coef_a2_err

SpacViewSelct

mixer_17_temp_used

receiver_temp

target_temp

ga_scanline

ga_receiver

ga_channel

Name

Scanang

ftptgeoqa

A1-12. L1B HSB Interface Specification

floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

8-bit integer

8-bit integer

32-bit
floating-
point
32-bit
floating-
point

8-bit
unsigned
integer

8-bit
unsigned
integer

8-bit
unsigned
integer

Type

32-bit
floating-
point

32-bit
unsigned
integer

Channel (=
5)

None

None

None

None

None

None

Channel (=
5)

Calibration coefficients to convert raw counts to antenna temperature (K/count)

Error estimate for cal_coef_a1 (K/count)

Calibration coefficients to convert raw counts to antenna temperature
(K/count**2)

Error estimate for cal_coef_a2 (K/count**2)

Space View Selected

Mixer 17 Temperature use flag. (1: used mixer 17 temperature for receiver
temperature;
0: used mixer 18/19/20 temperature)

Receiver temperature used in calibration (mixer 17 temperature or mixer
18/19/20 temperature as specified by mixer_17_temp_used) (C)

HSB target temperature used in calibration (C)

Scanline bitmap for HSB: Bit 0: (LSB, value 1) Sun glint in this scanline;
Bit 1: (value 2) Coastal crossing in this scanline;

Bit 2: (value 4) Some channels had excessive NeDT estimate;

Bit 3: (value 8) Near sidelobe correction applied

Receiver bitmap for HSB: Bit 0: (LSB, value 1) Calibration was not derived, due
to the instrument mode;

Bit 1: (value 2) Calibration was not derived, due to bad or missing PRT values;
Bit 2: (value 4) This scanline was calibrated, but the moon was in the space
view;

Bit 3: (value 8) This scanline was calibrated, but there was a space view scan
position err;

Bit 4: (value 16) This scanline was calibrated, but there was a blackbody scan
position error;

Bit 5: (value 32) This scanline was calibrated, but some PRT values were bad
or marginal;

Bit 6: (value 64) This scanline was calibrated, but there was a data gap;

Bit 7: (value 128) Some channels were not calibrated

Channel bitmap for HSB: Bit 0: (LSB, value 1) All space view counts were bad
for this channel and scanline;

Bit 1: (value 2) Space view counts were marginal for this channel and scanline;
Bit 2: (value 4) Space view counts could not be smoothed;

Bit 3: (value 8) All blackbody counts were bad for this channel and scanline;
Bit 4: (value 16) Blackbody counts were marginal for this channel and scanline;
Bit 5: (value 32) Blackbody counts could not be smoothed;

Bit 6: (value 64) Most recent calibration coefficients used;

Bit 7: (value 128) Excessive NeDT estimated

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra
Dimensions

None

None

Explanation

Scanning angle of HSB instrument with respect to the HSB instrument for this
footprint (-180.0 ... 180.0, negative at start of scan, 0 at nadir)

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAIltoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
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zengeoqga

demgeoqa

16-bit
unsigned
integer

16-bit
unsigned
integer

A1-12. L1B HSB Interface Specification

None

None

PGSCSC_W_ZERO_PIXEL_VECTOR,;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTT;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad
input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;
Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is
below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error
condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;
Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA,;

Bit 6: (value 64) Any DEM Routine (land/water) gave
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satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

antenna_temp

brightness_temp

brightness_temp_err

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
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None
None
None

None
None

None
None
None

None

Channel (=
5
Channel (=
5

Channel (=

PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including
corrections outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the
geodetic vertical on the reference (WGS84) spheroid and including corrections
outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for
unknown, 30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Raw antenna temperature in Kelvins

Brightness temperature. Same as antenna_temp because sidelobe correction is
small and ground truth is less known for water vapor. (K)

Uncertainty in empirically derived brightness_temp bias correction, excluding
radiometer noise. (K)

Special AIRS Types

AIRS works around the lack of support for records in HDF-EOS Swath by grouping related fields into pseudo-records. HDF-EOS
fieldnames are generated by concatenating the pseudo-record name with the subfield name, putting a "." character in between.
Since these record types do not exist at the HDF-EOS swath level, reading subfield "min" of AIRS field "QA_bb_PRT" involves

reading HDF-EOS Swath field "QA_bb_PRT.min".

Limited Engineering Struct: This type is used for engineering data fields for which there are known "yellow" limits.

Field Name

min

Type
32-bit floating-

point

max

32-bit floating-
point

Explanation

Minimum value field takes on in granule (not valid when num_in = 0)

Maximum value field takes on in granule (not valid when num_in = 0)
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32-bit floating-

mean Mean of values field takes on in granule (not valid when num_in = 0)

point
dev zg_r?tlt floating- Standard Deviation of values field takes on in granule (not valid when num_in < 2)
num_in 32-bit integer Count of in-range values field takes on in granule
num_lo 32-bit integer Count of out-of-range low values field takes on in granule
num_hi 32-bit integer Count of out-of-range high values field takes on in granule
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
. 32-bit floating- - .
range_min . Minimum in-range value.
point
32-bit floating- . .
range_max point Maximum in-range value.

Missing limits flags. Bit 0 (LSB) is 1 when yellow low (range_min) limit is missing;
missing 8-bit integer Bit 1 is high when yellow high (range_max) limit is missing;
other bits unused, set to 0.

max_track 32-bit integer GeoTrack index (counting from 1) where max was found
max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found
min_track 32-bit integer GeoTrack index (counting from 1) where min was found
min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found

Unlimited Engineering Struct: This type is used for engineering data fields for which there are NOT known "yellow" limits.

Field Name Type Explanation

min zg_r?tlt floating- Minimum value field takes on in granule (not valid when num = 0)

max zg_r?tlt floating- Maximum value field takes on in granule (not valid when num = 0)

mean zg_r?tlt floating- Mean of values field takes on in granule (not valid when num = 0)

dev zg_r?tlt floating- Standard Deviation of values field takes on in granule (not valid when num < 2)
num 32-bit integer Count of occurrences of field in granule (not including those counted in num_bad)
num_bad 32-bit integer Count of occassions on which field takes on invalid flag value (-9999) in granule
max_track 32-bit integer GeoTrack index (counting from 1) where max was found

max_xtrack 32-bit integer GeoXTrack index (counting from 1) where max was found

min_track 32-bit integer GeoTrack index (counting from 1) where min was found

min_xtrack 32-bit integer GeoXTrack index (counting from 1) where min was found
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A1-13. L2 Standard Atmospheric/Surface Product Interface

Specification

Interface Specification Version 5.0.14.0

2007-04-11

ESDT ShortName = "AIRX2RET", “AIRH2RET", “AIRS2RET”

Swath Name = "L2_Standard_atmospheric&surface_product"

Level ="level2"

# Footprints = 30

# scanlines per scanset = 1

More detailed descriptions of these products are found in "AIRS Version 5 Level 2 Standard Product Quickstart."

Recommendations for use of the quality control flags are found in "AIRS/AMSU/HSB Version 5 Level-2 Quality Control

and Error Estimation."

Dimensions

These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value

GeoXTrack 30

# of scan
GeoTrack lines in
swath

StdPressurelLev 28

StdPressureLay 28

AIRSXTrack 3

AIRSTrack 3

Cloud 2

ChanAMSUA 15

Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --
starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule.
Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Number of standard pressure altitude levels (from bottom of the atmosphere up);

nSurfStd is the 1-based index of the first valid level for a given profile. Any levels before this
are below the surface. Since the actual surface will not be be exactly at this level, it will be
necessary to extrapolate or interpolate to get precise surface values. See entries for specific
fields for more details.

Number of standard pressure altitude layers (Always equal to StdPressureLev: last layer
goes to the top of the atmosphere);

nSurfStd is the 1-based index of the first valid layer for a given profile. Any layers before this
are below the surface. Since the actual surface will not be be exactly at the bottom of this
layer, it will be necessary to extrapolate or interpolate to get total amounts for surface layers.
See entries for specific fields for more details.

The number of AIRS cross-track spots per AMSU-A spot. Direction is the same as
GeoXTrack -- starting at the left and increasing towards the right as you look along the
satellite's path

The number of AIRS along-track spots per AMSU-A spot. Direction is the same as GeoTrack
-- parallel to the satellite's path, increasing with time

Cloud layer dimension in order of increasing pressure. Only first numCloud elements are
valid

Dimension of AMSU-A Channel array (Channel 1: 23.8 GHz;
Ch 2: 31.4 GHz;
Ch 3:50.3 GHz;
Ch 4:52.8 GHz;
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Ch 5:53.596 +/- 0.115 GHz;

Ch 6: 54.4 GHz;

Ch 7:54.94 GHz;

Ch 8: 55.5 GHz;

Ch 9: f0;

Ch 10: f0 +/- 0.217 GHz Ch 11: fO +/- df +/- 48 MHz;
Ch 12: f0 +/- df +/- 22 MHz;

Ch 13: f0 +/- df +/- 10 MHz;

Ch 14: f0 +/- df +/- 4.5 MHz;

Ch 15: 89 GHz (f0 = 57290.344 MHz;
df = 322.4 MHz))

Dimension of HSB Channel array (Channel 1: Deleted 89.0 GHz channel: always invalid;
Ch 2: 150.0 GHz;
ChanHSB 5 Ch 3: fO +/- 1.0 GHz;
Ch 4: fO +/- 3.0 GHz;
Ch 5: fO +/- 7.0 GHz (f0 = 183.31 GHz))

Number of standard frequency hinge points in Microwave surface emissivity and surface
MWHingeSurf |7 brightness. Frequencies are 23.8, 31.4, 50.3, 52.8, 89.0, 150.0, 183.31 GHz
respectively.Values are also found in field MWHingeSurfFreqGHz.

H20Func 11 Functions on which water vapor retrieval is calculated

Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter’
time.

Name Explanation
Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAI Time: floating-point elapsed seconds since Jan 1, 1993
Attributes
These fields appear only once per granule and use the HDF-EOS "Attribute" interface.
Name Type Explanation
16-bit ) . . . - .
: Number of fields-of-view (out of a nominal 1350) with a signifcant SO2 concentration
NumSO2FOVs unsigned . 2ced on the value of BT_diff_SO2.
integer - -
string of 8-
processing_level bit Zero-terminated character string denoting processing level ("Level2")
characters
string of 8-
instrument bit Zero-terminated character string denoting instrument ("AIRS")
characters

Zero-terminated character string set to "Night" when the subsatellite points at the
string of 8- | beginning and end of a granule are both experiencing night according to the "civil
DayNightFlag bit twilight" standard (center of refracted sun is below the horizon). It is set to "Day" when
characters | both are experiencing day, and "Both" when one is experiencing day and the other
night. "NA" is used when a determination cannot be made.

string of 8- . . ) . " 0
AutomaticQAFlag bit ger.o-te"rmln?ted chaf'acter string denoting granule data quality: (Always "Passed",
Failed", or "Suspect")
characters
32-bit .
NumTotalData ; Total number of expected scene footprints
integer
NumProcessData .32-b|t Number of scene footprints which are present and can be processed routinely (state =
integer 0)
NumSpecialData .32-b|t Number of_scene footprints which are present and can be processed only as a special
integer test (state = 1)
NumBadData iizt-egter Number of scene footprints which are present but cannot be processed (state = 2)
NumMissingData 32-bit Number of expected scene footprints which are not present (state = 3)
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NumLandSurface

NumOceanSurface

node_type

start_year

start_month

start_day

start_hour

start_minute

start_sec

start_orbit

end_orbit

orbit_path

start_orbit_row

end_orbit_row

granule_number

num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

integer
32-bit
integer
32-bit
integer

string of 8-
bit
characters

32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
floating-
point
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
32-bit
floating-

Number of scene footprints for which the surface is more than 90% land

Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending, descending,
or pole-crossing: ("Ascending" and "Descending" for entirely ascending or entirely
descending granules, or "NorthPole" or "SouthPole" for pole-crossing granules. "NA"
when determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)
Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)

Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (1 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint of
first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at midpoint
of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint of
last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
degrees East (-180.0 ... 180.0)
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eq_x_tai

orbitgeoga

num_satgeoqa

num_glintgeoga

num_moongeoga

num_ftptgeoqa

num_zengeoqa

num_demgeoga

num_fpe

LonGranuleCen

LatGranuleCen

LocTimeGranuleCen

CO_first_guess

CH4_first_guess

point
64-bit
floating-
point

32-bit
unsigned
integer

16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
string of 8-
bit
characters

string of 8-
bit

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit O: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;

Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave PGSCSC_E_BAD_ARRAY_SIZE;
Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave PGSCSC_W_PREDICTED_UT1
(This is expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave PGSTD_E_BAD_INITIAL_TIME;
Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqa

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoqa

Number of footprints with problems in demgeoga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)
Name of CO First Guess source.

Name of CH4 First Guess source.
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characters

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Name Type Extra Dimensions Explanation
pressStd 32.-b|t floating- StdPressureLev (= 28) Standard pressures in mbar (bottom of the
point atmosphere first)
32-bit floating- H20PressureLev (= Water vapor pressures in mbar (bottom of the
pressH20 . )
point 15) atmosphere first)
CO_trapezoid_layers |32-bit integer COFunc (=9) Layers on which the CO variables are defined.
CH4_trapezoid_layers |32-bit integer CH4Func (=7) Layers on which the CH4 variables are defined.

Name

satheight

satroll

satpitch

satyaw

satgeoqa

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra

Type Dimensions

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit
floating- None
point

32-bit
unsigned None
integer

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x
(roll) ORB axis, +x axis is positively oriented in the direction of orbital flight
completing an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
(pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
positive sense opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAl (-180.0 ... 180.0 angle about +z
(yaw) axis. +z axis is positively oriented Earthward parallel to the satellite
radius vector R from the spacecraft center of mass to the center of the
Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 10: (value 1024) PGS_EPH_EphemaAttit() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemaAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR;
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glintgeoqa

moongeodga

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave
PGS_E_TOOLKIT;

Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return
code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return
code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return
code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code
(for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return
code (for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code
(for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

—~ e~ o~~~ o~
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Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

64-bit TAI time at which instrument is nominally looking directly down. (between
nadirTAl floating- None footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis &
point HSB) (floating-point elapsed seconds since start of 1993)
64-bit
sat_lat floating- None Satellite geodetic latitude in degrees North (-90.0 ... 90.0)
point
64-bit
sat_lon floating- None Satellite geodetic longitude in degrees East (-180.0 ... 180.0)
point
8-bit 'A' for ascending, 'D' for descending, 'E' when an error is encountered in
scan_node_type |. None . ;
integer trying to determine a value.
32-bit
glintlat floating- None Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)
point
32-bit
glintlon floating- None Solar glint geodetic longitude in degrees East at nadirTAI (-180.0 ... 180.0)
point

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).
Name Type Extra Dimensions  |Explanation

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input
value;

Bit 1: (value 2) PGS_TD_TAIltoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

32-bit Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
ftptgeoqa unsigned | None PGSCSC_W_DEFAULT_EARTH_MODEL;
integer Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave

PGSCSC_W_DATA_FILE_MISSING;
Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UT1;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave
PGS_E_TOOLKIT;

Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
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16-bit
zengeoqa unsigned
integer

16-bit
demgeoga unsigned
integer

32-bit
satzen floating-
point

satazi 32-bit

None

None

None

None
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Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1)
(Spacecraft) bad input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR,;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave
PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun)
gave PGSCSC_W_BELOW_HORIZON (This is not an error
condition - the sun is below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR,;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit O:
(LSB, value 1) bad input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded.
(This is not an error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W'
class return code except PGSCSC_W_PREDICTED_UT1;
Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E'
class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith
(measured relative to the geodetic vertical on the reference
(WGSB84) spheroid and including corrections outlined in EOS
SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N
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solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

latAIRS

lonAIRS

Qual_Guess_PSurf

PSurfStd

nSurfStd

Press_mid_top_bndry

nStd_mid_top_bndry

Press_bot_mid_bndry

nStd_bot_mid_bndry

PBest

PGood

nBestStd

nGoodStd

floating-
point

32-bit
floating-
point

32-bit
floating-
point

16-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

16-bit
unsigned
integer

32-bit
floating-
point
32-bit
integer
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point

16-bit
integer

16-bit
integer

None

None

None

None

None

None

None

AIRSTrack (= 3) *
AIRSXTrack (= 3)

AIRSTrack (= 3) *
AIRSXTrack (= 3

None

None

None

None

None

None

None

None

None

None

None
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GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith
(measured relative to the geodetic vertical on the reference
(WGSB84) spheroid and including corrections outlined in EOS
SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-
9999 for unknown, 30000 for no glint visible because spacecraft
is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Geodetic center latitude of AIRS spots in degrees North (-90.0
... 90.0)

Geodetic center longitude of AIRS spots in degrees East (-
180.0 ... 180.0)

Quality flag for surface pressure guess input.0: Highest Quality
-- from timely forecast;

1: Good Quality -- from climatology;

2: Do Not Use

Surface pressure first guess in mbar, interpolated from forecast

Index in pressStd array of first pressure level above mean
surface (1 ... 15)

Pressure level in mbar, at and above which the quality of the
temperature profile is given by Qual_Temp_Profile_top. Below
this level use Qual_Temp_Profile_mid.

Index of nearest standard pressure level nearest
Press_mid_top_bndry (1 ... 28)

Pressure level in mbar, at and below which the quality of the
temperature profile is given by Qual_Temp_Profile_bot. Above
this level use Qual_Temp_Profile_mid.

Index of nearest standard pressure level nearest
Press_bot_mid_bndry (1 ... 28)

Maximum value of pressure for which temperature is Quality =
0 (mbar)

Maximum value of pressure for which temperature is Quality =
0 or 1 (mbar)

Standard level index of highest pressure (i.e. lowest altitude)for
which Quality = 0. A value of 29 indicates that no part of the
profile passes the test. (1 ... 29)

Standard level index of highest pressure (i.e. lowest altitude)for
which Quality = 0 or 1. A value of 29 indicates that no part of
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16-bit
unsigned
integer

Qual_Temp_Profile_Top None

16-bit
unsigned
integer

Qual_Temp_Profile_Mid None

16-bit
unsigned
integer

Qual_Temp_Profile_Bot None

32-bit
floating-
point

StdPressurelLev (=

TAirStd 28)

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

StdPressurelLev (=

TAIirStdErr 28)

TSurfAir None

TSurfAirErr None

16-bit
unsigned
integer

Qual_Surf None

32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

TSurfStd None

TSurfStdErr None

numHingeSurf None

freqEmis HingeSurf (= 100)

emisIRStd HingeSurf (= 100)

emisIRStdErr HingeSurf (= 100)

16-bit
unsigned
integer

Qual_MW_Only_Temp_Strat None

16-bit
unsigned
integer

Qual_MW_Only_Temp_Tropo None

32-bit
floating-
point

StdPressurelLev (=

TAIrMWOnlyStd 28)
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the profile passes the test. (1 ... 29)

Quality flag for temperature profile at and above
Press_mid_top_bndry mbar. 0: Highest Quality;
1: Good Quality;

2: Do Not Use

Quality flag for temperature profile below Press_mid_top_bndry
mbar and above Press_bot_mid_bndry mbar. 0: Highest
Quality;

1: Good Quality;

2: Do Not Use

Quality flag for temperature profile at and below
Press_bot_mid_bndry mbar, including surface air temperature.
0: Highest Quality;

1: Good Quality;

2: Do Not Use

Atmospheric Temperature at StdPressLev in Kelvins. Value at
1-based index of nSurfStd may be an unphysical extrapolated
value for a pressure level below the surface. Use TSurfAir for
the surface air temperature.

Error estimate for TAirStd

Surface air temperature in Kelvins

Error estimate for TSurfAir

Overall quality flag for surface fields including surface
temperature, emissivity, and reflectivity. 0: Highest Quality;
1: Good Quiality;

2: Do Not Use

Surface skin temperature in Kelvins

Error estimate for TSurfStd

Number of IR hinge points for surface emissivity and reflectivity

Frequencies for surface emissivity and reflectivity in cm-1 (in
order of increasing frequency. Only first numHingeSurf
elements are valid)

Spectral IR Surface Emissivities (in order of increasing
frequency. Only first numHingeSurf elements are valid)

Error estimate for emisIRStd

Overall quality flag for MW-Only temperature fields for altitudes
above 201 mbar. 0: Highest Quality;

1: Good Quality;

2: Do Not Use

Overall quality flag for MW-Only temperature fields for altitudes
at and below 201 mbar, including surface temperature. 0:
Highest Quality;

1: Good Quiality;

2: Do Not Use

Atmospheric Temperature retrieved using only MW information
(no IR) at StdPressLev in Kelvins. Value at 1-based index of
nSurfStd may be an unphysical extrapolated value for a



A1-13. L2 Standard Atmospheric/Surface Product Interface Specification

MWSurfClass

sfcTbMWStd

EmisMWStd

EmisMWStdErr

Qual_MW_Only_H20

totH20MWOnlyStd

Qual_H20

H20MMRStd

H20MMRStdErr

totH20Std

totH20StdErr

H20MMRSat

H20MMRSat_liquid

num_H20O_Func

H20_verticality

Qual_03

totO3Std

8-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

16-bit
unsigned
integer

32-bit
floating-
point
16-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
16-bit
unsigned
integer
32-bit
floating-
point

None

MWHingeSurf (= 7)

MWHingeSurf (= 7)

MWHingeSurf (= 7)

None

None

None

H20PressurelLay (=
14)

H20PressurelLay (=
14)

None

None

H20PressurelLay (=
14)

H20PressurelLay (=
14)

None

H20Func (= 11)

None

None
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pressure level below the surface.

Surface class from microwave (MW) information: 0 for coastline
(Liquid water covers 50-99% of area);

1 for land (Liquid water covers < 50% of area);

2 for ocean (Liquid water covers > 99% of area);

3 for sea ice (High MW emissivity);

4 for sea ice (Low MW emissivity);

5 for snow (Higher-frequency MW scattering);

6 for glacier/snow (Very low-frequency MW scattering);

7 for snow (Lower-frequency MW scattering);

-1 for unknown (not attempted)

Microwave surface brightness (Kelvins) (Emitted radiance only,
reflected radiance not included. Product of MW only algorithm)

Spectral MW emissivity at the 7 MW frequencies listed for
dimension MWHingeSurf (Product of MW only algorithm)

Error estimate for EmisMWStd

Quality flag for MW-Only water fields;

0: Highest Quality -- Use both column totals
(totH20MWONnlyStd and totCldH20Std) and profiles in support
product (H2OCDMWOnly and IwCDSup);

1: Good Quality -- Use column totals but not profiles;

2: Do Not Use

Total precipitable water vapor from MW-only retrieval (no IR
information used) (kg / m**2)

Overall quality flag for water vapor fields. 0: Highest Quality;
1: Good Quality;
2: Do Not Use

Water Vapor Mass Mixing Ratio (gm / kg dry air)

Error estimate for H2ZOMMRStd

Total precipitable water vapor (kg / m**2)

Error estimate for totH20Std

Water vapor saturation mass mixing ratio (gm / kg dry air) over
equilibrium phase

Water vapor saturation mass mixing ratio (gm / kg dry air) over
liquid phase

Number of valid entries in each dimension of H20_ave_kern.

Sum of the rows of H2O_ave_kern.

Quality flag for ozone. 0: Highest Quality;
1: Good Quiality;
2: Do Not Use

Total ozone burden (Dobson units)



A1-13. L2 Standard Atmospheric/Surface Product Interface Specification

32-bit
totO3StdErr floating- None Error estimate for totO3Std
point
32-bit _
03VMRStd floating- Sgpressurel_ay (=" 0zone Volume Mixing Ratio (vmr)
point
32-bit _
O3VMRStdErT floating- Sgpressurel_ay (= Error estimate for O3VMRStd
point
num_O3_Func :n?-egter None Number of valid entries in each dimension of O3_ave_kern.
32-bit
O3_verticality floating- |O3Func (= 9) Sum of the rows of O3_ave_kern.
point
16-bit Quality flag for carbon monoxide. 0: Highest Quality;
Qual_CO unsigned |None 1: Good Quality;
integer 2: Do Not Use
32-bit
CO_total_column floating- |None Retrieved total column CO (molecules/cm2).
point
num_CO_Func :n?-etgter None Number of valid entries in each dimension of CO_ave_kern.
32-bit
CO_eff_press floating- | COFunc (= 9) CO effective pressure for the center of each trapezoid
point
32-bit
CO_VMR_eff floating- |COFunc (= 9) Effective CO volume mixing ratio for each trapezoid.
point
32-bit
CO_VMR_eff_err floating- |COFunc (= 9) Error estimate for CO_VMR_eff
point
32-bit
CO_verticality floating- |COFunc (= 9) Sum of the rows of CO_ave_kern.
point
32-bit Measure of the amount of information in CO retrieval (deg of
CO_dof floating-  None 9
. freedom).
point
16-bit Quality flag for methane. 0: Highest Quality;
Qual_CH4 unsigned | None 1: Good Quality;
integer 2: Do Not Use
32-bit
CH4_total_column floating- None Retrieved total column CH4 (molecules/cm2).
point
num_CH4_Func :n?-egter None Number of valid entries in each dimension of CH4_ave_kern.
32-bit
CH4_eff_press floating- |CH4Func (=7) CH4 effective pressure for the center of each trapezoid
point
32-bit
CH4_VMR_eff floating- |CH4Func (=7) Effective CH4 volume mixing ratio for each trapezoid.
point
32-bit
CH4_VMR_eff_err floating- |CH4Func (=7) Error estimate for CH4_VMR_eff
point
32-bit
CH4_verticality floating- |CH4Func (=7) Sum of the rows of CH4_ave_kern.
point
32-bit Measure of the amount of information in CH4 retrieval (deg of
CH4_dof floating- |None
point freedom).
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PTropopause

T_Tropopause

GP_Tropopause

GP_Height

GP_Height_MWOnly

GP_Surface

Qual_Cloud_OLR

numCloud

TCldTopStd

TCldTopStdErr

PCldTopStd

PCldTopStdErr

CldFrcStd

CldFrcStdErr

olr

olr_err

Qual_clrolr

clrolr

clrolr_err

dust_flag

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

16-bit
unsigned
integer

32-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point
16-bit

None

None

None

StdPressurelLev (=

28)

StdPressurelLev (=

28)

None

None

None

Cloud (= 2)

Cloud (= 2)

Cloud (= 2)

Cloud (= 2)

AIRSTrack (= 3) *
AIRSXTrack (= 3)
Cloud (= 2)

AIRSTrack (= 3) *

AIRSXTrack (= 3)

Cloud (= 2)

None

None

None

None

None

AIRSTrack (= 3) *
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Tropopause height (mbar)

Tropopause temperature (K)

Geopotential height at tropopause (m above mean sea level)

Geopotential Heights at StdPressureLev (m above mean sea
level)

Geopotential Heights from MW-Only retrieval (No IR
information used) at StdPressureLev (m above mean sea level)

Geopotential Height of surface (m above mean sea level)

Overall quality flag for cloud parameters and cloudy OLR. 0:
Highest Quality;

1: Good Quiality;

2: Do Not Use

Number of cloud layers

Cloud top temperature in Kelvins (in order of increasing
pressure. Only first numCloud elements are valid)

Error estimate for TCIdTopStd

Cloud top pressure in mbar

Error estimate for PCldTopStd

Cloud fraction (0.0 ... 1.0) assuming unit cloud top emissivity (in
order of increasing pressure. Only first numCloud elements are
valid) Caution: For Qual_Cloud_OLR = 1, only the average
cloud fraction over the nine spots is reported (duplicated nine
times) for each level.

Error estimate for CldFrcStd

Outgoing Longwave Radiation Flux integrated over 2 to 2800
cm**-1 (Watts/m**2)

Error estimate for olr (Watts/m**2)

Quality flag for clrolr. 0: Highest Quality;

1: Good Quality;

2: Do Not Use

Clear-sky Outgoing Longwave Radiation Flux integrated over 2
to 2800 cm**-1 (Watts/m**2)

Error estimate for clrolr (Watts/m**2)

Flag telling whether dust was detected in this scene;
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spectral_clear_indicator

num_clear_spectral_indicator

CC_noise_eff_amp_factor

CC1_noise_eff_amp_factor

totCldH20Std

totCldH20StdErr

CC1_Resid

CcCfinal_Resid

CCfinal_Noise_Amp

Tdiff_IR_MW_ret

Tdiff_IR_4CC1

TSurfdiff_IR_4CC1

TSurfdiff_IR_4CC2

AMSU_Chans_Resid

integer

16-bit
integer

16-bit
integer

32-bit
floating-
point

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

AIRSXTrack (= 3)

AIRSTrack (= 3) *
AIRSXTrack (= 3

None

None

None

None

None

None

None

None

None

None

None

None

None
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1: Dust detected;

0: Dust not detected;

-1: Dust test not valid because of land;

-2: Dust test not valid because of high latitude;

-3: Dust test not valid because of suspected cloud;
-4: Dust test not valid because of bad input data

Flag telling whether scene was flagged as clear by a spectral
filter. Only ocean filter is validated;

2: Ocean test applied and scene identified as clear;

1: Ocean test applied and scene not identified as clear;

0: Calculation could not be completed. Possibly some inputs
were missing or FOV is on coast or on the edge of a scan or
granule;

-1: Unvalidated land test applied and scene not identified as
clear;

-2: Unvalidated land test applied and scene identified as clear

Number of 9 IR FOVs which are clear according to
spectral_clear_indicator. -1 when the spectral clear indicator
could not be applied to any of the spots. Note that the spectral
clear indicator is not validated for land scenes.

Effective amplification of noise in IR window channels due to
extrapolation in cloud clearing and uncertainty of clear state. (<
1.0 for noise reduction, >1.0 for noise amplification, -9999.0 for
unknown)

Equivalent of CC_noise_eff_amp_factor but from the first
attempt at cloud clearing

Total cloud liquid water in kg/m**2

Error estimate for totCldH20Std (unitless fraction of
totCldH20Std)

Internal retrieval quality indicator -- residual between the first
cloud cleared radiances for channels used in the determination
and the radiances calculated from the best estimate of clear, in
K

Internal retrieval quality indicator -- residual between the final
cloud cleared radiances for channels used in the determination
and the radiances calculated from the best estimate of clear, in
K

Internal retrieval quality indicator -- noise amplification factor
from cloud clearing because of extrapolation, dimensionless.
Note: the name is misleading: this is the value after the second
cloud clearing iteration, not the last.

Internal retrieval quality indicator -- layer mean difference in
lower atmosphere between final IR temperature retrieval and
the last internal MW-only temperature determination. High
values suggest problems with MW or problems with cloud
clearing.

Internal retrieval quality indicator -- layer mean difference in
lower atmosphere between final IR temperature retrieval and
the temperature used in the first cloud clearing.

Internal retrieval quality indicator -- absolute value of surface
temperature difference between final IR retrieval and the
surface temperature used as input in the first cloud clearing.

Internal retrieval quality indicator -- absolute value of surface
temperature difference between final IR retrieval and the
surface temperature used as input in the second cloud clearing.

Internal retrieval quality indicator -- residual of selected AMSU
channels (currently channel 5 only) against that calculated from
the final IR retrieval state, K. High values suggest lower
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TotCld_4_CCfinal

Surf_Resid_Ratio

Temp_Resid_Ratio

Water_Resid_Ratio

Cloud_Resid_Ratio

0O3_Resid_Ratio

CO_Resid_Ratio

CH4_Resid_Ratio

MWCheck_Resid_Ratio

03_dof

all_spots_avg

MW_ret_used

Initial_CC_score

retrieval_type

Startup

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

8-bit
integer

8-bit
integer

32-bit
floating-
point

8-bit
integer

8-bit
integer

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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atmosphere retrieval disagrees with MW due to problems with
MW or cloud clearing.

Internal retrieval quality indicator -- total cloud fraction
estimated before final cloud clearing (as seen from above),
dimensionless between zero and one

Internal retrieval quality indicator -- residuals of surface
channels as compared to predicted uncertainty (dimensionless
factor)

Internal retrieval quality indicator -- residuals of temperature
channels as compared to predicted uncertainty (dimensionless
factor)

Internal retrieval quality indicator -- residuals of water channels
as compared to predicted uncertainty (dimensionless factor)

Internal retrieval quality indicator -- residuals of cloud channels
as compared to predicted uncertainty (dimensionless factor)

Internal retrieval quality indicator -- residuals of ozone channels
as compared to predicted uncertainty (dimensionless factor)

Internal retrieval quality indicator -- residuals of carbon
monoxide channels as compared to predicted uncertainty
(dimensionless factor)

Internal retrieval quality indicator -- residuals of methane
channels as compared to predicted uncertainty (dimensionless
factor)

Internal retrieval quality indicator -- residuals of channels used
in MW check as compared to predicted uncertainty
(dimensionless factor)

Measure of the amount of information in O3 retrieval (deg of
freedom).

1: the cloud clearing step judged the scene to be clear enough
that it averaged all spots' radiances;

0: cloud clearing was applied to the radiances;

-1/255: cloud clearing not attempted

MW-only final retrieval used

Indicator of how well the initial cloud-cleared radiances match
radiances reconstructed from clear eigenvectors. (Unitless
ratio;

0.33 is best possible, a 3X noise reduction;

<0.8 for a very good match;

<3.0 for a pretty good match;

>10.0 indicates a major problem)

Deprecated -- use species-specific Qual_Xxxx flags instead.
Retrieval type:

0 for full retrieval;

10 for MW + final succeeded, initial retrieval failed;

20 for MW + initial succeeded, final failed;

30 for only MW stage succeeded, initial + final retrieval failed;
40 for MW + initial succeeded, final cloud-clearing failed;

50 for only MW stage succeeded, initial + final cloud-clearing
failed;

100 for no retrieval;

Source of startup input atmospheric state used in first cloud
clearing step.;

0: MW-only retrieval;

1: IR-Only cloudy regression;

2: IR+MW cloudy regression, with some info from MW-only
physical retrieval
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RetQAFlag

16-bit
unsigned |None
integer
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Obsolete.

Use species-specific Qual_Xxx instead.

Retrieval QA flags:

Bit 15: spare, set to zero.;

Bit 14 (value 16384): Ozone retrieval is suspect or rejected.
(see Qual_Og3 for details);

Bit 13 (value 8192): Water vapor retrieval is suspect or rejected.
(see Qual_H20 for details);

Bit 12 (value 4096): Top part of temperature profile quality
check failed or not attempted. (above Press_mid_top_bndry
mbar, indices nStd_mid_top_bndry and nSup_mid_top_bndry;
see Qual_Temp_Profile_Top for details);

Bit 11 (value 2048): Middle part of temperature profile quality
check failed or not attempted. (between Press_bot_mid_bndry
and Press_top_mid_bndry mbar, indices nStd_bot_mid_bndry,
nSup_bot_mid_bndry, nStd_bot_mid_bndry, and
nSup_bot_mid_bndry;

see Qual_Temp_Profile_Mid for details);

Bit 10 (value 1024): Bottom part of temperature profile quality
check failed or not attempted. (below Press_bot_mid_bndry
mbar, indices nStd_bot_mid_bndry and nSup_bot_mid_bndry;
see Qual_Temp_Profile_Bot for details);

Bit 9 (value 512): Surface retrieval is suspect or rejected. (see
Qual_Surf for details);

Bit 8 (value 256): This record type not yet validated. For v4.0 all
regions North of Latitude 50.0 degrees or South of Latitude -
50.0 degrees will be flagged.;

Bits 6-7: spare, set to zero;

Bit 5 (value 32): Cloud retrieval rejected or not attempted;

Bit 4 (value 16): Final retrieval rejected or not attempted;

Bit 3 (value 8): Final Cloud Clearing rejected or not attempted;
Bit 2 (value 4): Regression First Retrieval rejected or not
attempted;

Bit 1 (value 2): Initial Cloud Clearing rejected or not attempted;
Bit O (LSB, value 1): Startup retrieval (MW-Only and/or cloudy
regression depending on Startup) rejected or not attempted
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A1-14. L2 Standard Cloud-Cleared Radiance Product Interface
Specification

Interface Specification Version 5.0.14.0
2007-04-11

ESDT ShortName = "AIRI2CCF", “AIRH2CCF”, “AIRS2CCF”
Swath Name = "L2_Standard_cloud-cleared_radiance_product"
Level = "level2"

# Footprints = 30

# scanlines per scanset = 1
More detailed descriptions of these products are found in "AIRS Version 5 Level 2 Standard Product Quickstart."

Recommendations for use of the quality control flags are found in "AIRS/AMSU/HSB Version 5 Level-2 Quality Control
and Error Estimation."

Dimensions
These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both "GeoTrack" and "GeoXTrack".

Name Value  Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. --

GeoXTrack 30 starting at the left and increasing towards the right as you look along the satellite's path

# of Dimension along track for footprint positions. Same as number of scanlines in granule. Parallel
scan to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and AIRS/Vis

GeoTrack . . ) S
lines in |low-rate engineering;
swath 135 for AIRS/Vis and HSB high-rate quantities)
Dimension of channel array (Channels are generally in order of increasing wavenumber, but
Channel 2378 because frequencies can vary and because all detectors from a physical array of detector

elements (a "module") are always grouped together there are sometimes small reversals in
frequency order where modules overlap.)

The number of AIRS cross-track spots per AMSU-A spot. Direction is the same as GeoXTrack

AIRSXTrack 3 -- starting at the left and increasing towards the right as you look along the satellite's path

The number of AIRS along-track spots per AMSU-A spot. Direction is the same as GeoTrack -
- parallel to the satellite's path, increasing with time

AIRSTrack 3
Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter"
time.

Name Explanation
Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)

Time Footprint "shutter" TAI Time: floating-point elapsed seconds since Jan 1, 1993
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Attributes

These fields appear only once per granule and use the HDF-EOS "Attribute" interface.

Name

processing_level

instrument

DayNightFlag

AutomaticQAFlag

NumTotalData

NumProcessData

NumSpecialData

NumBadData

NumMissingData

NumLandSurface

NumOceanSurface

node_type

start_year

start_month

start_day

start_hour

start_minute

start_sec

start_orbit

end_orbit

orbit_path

start_orbit_row

Type
string of 8-
bit
characters
string of 8-
bit
characters

string of 8-
bit
characters

string of 8-
bit
characters
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer

string of 8-
bit
characters
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
floating-
point
32-bit
integer
32-bit
integer
32-bit
integer
32-bit

Explanation

Zero-terminated character string denoting processing level ("Level2")

Zero-terminated character string denoting instrument ("AIRS")

Zero-terminated character string set to "Night" when the subsatellite points at the
beginning and end of a granule are both experiencing night according to the "civil
twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.

Zero-terminated character string denoting granule data quality: (Always "Passed",
"Failed", or "Suspect")

Total number of expected scene footprints

Number of scene footprints which are present and can be processed routinely (state
= 0)

Number of scene footprints which are present and can be processed only as a
special test (state = 1)

Number of scene footprints which are present but cannot be processed (state = 2)
Number of expected scene footprints which are not present (state = 3)
Number of scene footprints for which the surface is more than 90% land

Number of scene footprints for which the surface is less than 10% land

Zero-terminated character string denoting whether granule is ascending,
descending, or pole-crossing: ("Ascending” and "Descending" for entirely ascending
or entirely descending granules, or "NorthPole" or "SouthPole" for pole-crossing
granules. "NA" when determination cannot be made.)

Year in which granule started, UTC (e.g. 1999)
Month in which granule started, UTC (1 ... 12)

Day of month in which granule started, UTC (1 ... 31)
Hour of day in which granule started, UTC (0 ... 23)

Minute of hour in which granule started, UTC (0 ... 59)

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started
Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)

Orbit row at start of granule (1 ... 248 as defined by EOS project)
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end_orbit_row

granule_number

num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

eq_x_tai

orbitgeoga

integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
32-bit
floating-
point
64-bit
floating-
point

32-bit
unsigned
integer

Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (3 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint
of first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit O: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave PGSCSC_E_INVALID_LIMITTAG;
Bit 14: (value 16384) PGS_CSC_DayNight() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);

Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
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num_satgeoqa

num_glintgeoga

num_moongeoga

num_ftptgeoqa

num_zengeoqa

num_demgeoga

num_fpe

LonGranuleCen

LatGranuleCen

LocTimeGranuleCen

CalGranSummary

DCR_scan

granules_present_L1B

16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer

8-bit
unsigned
integer

16-bit
integer

string of 8-
bit
characters

PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqa

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoqa

Number of footprints with problems in demgeoga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)

Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

Bit field. Bitwise OR of CalChanSummary, over all channels with ExcludedChans <
3. Zero means all these channels were well calibrated, for all scanlines. Bit 7: (MSB,
value 128) scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected with no offset anomaly;

Bit 3: (value 8) noise out of bounds;

Bit 2: (value 4) anomaly in spectral calibration;

Bit 1: (value 2) Telemetry;

Bit O: (LSB, value 1) unused (reserved);

Level-1B scanline number following (first) DC-Restore. 0 for no DC-Restore.
DCR_scan refers to Level-1 8/3-second scans, not Level-2 8-second scansets.
DCR_scan = 1 refers to an event before the first scan of the first scanset;
DCR_scan = 2 or 3 refer to events within the first scanset, DCR_scan = 4 to events
between the first and second scansets.

—~ e~~~ o~ o~

Zero-terminated character string denoting which adjacent granules were available
for smoothing during Level-1B calibration processing. ("All" for both previous & next,
"Prev" for previous but not next, "Next" for next but not previous, "None" for neither
previous nor next)

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Extra .
Name Type Dimensions Explanation
32-bit _
nominal_freq floating- g;?g)nel (= Nominal frequencies (in cm**-1) of each channel
point
Bit field. Bitwise OR of CalFlag, by channel, over all scanlines. Noise
threshold and spectral quality added. Zero means the channel was well
8-bit Channel (= calibrated for all scanlines Bit 7 (MSB): scene over/underflow;
CalChanSummary |unsigned 2378) Bit 6: (value 64) anomaly in offset calculation;
integer Bit 5: (value 32) anomaly in gain calculation;

(
Bit 4: (value 16) pop detected with no offset anomaly;
Bit 3: (value 8) noise out of bounds;
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8-bit
ExcludedChans unsigned
integer

32-bit
NeN_L1B floating-
point

Name Type

32-bit
satheight floating-
point
32-bit
satroll floating-
point
32-bit
satpitch floating-
point

32-bit
satyaw floating-
point

32-bit
satgeoqa unsigned
integer

Channel (=
2378)

Channel (=
2378)

Bit 2: (value 4) anomaly in spectral calibration;
Bit 1: (value 2) Telemetry;
Bit O: (LSB, value 1) unused (reserved);

An integer 0-6, indicating A/B detector weights. Used in L1B processing.
0 - A weight = B weight. Probably better that channels with state > 2;

1 - A-side only. Probably better that channels with state > 2;

2 - B-side only. Probably better that channels with state > 2;

3 - A weight = B weight. Probably better than channels with state = 6;

4 - A-side only. Probably better than channels with state = 6;

5 - B-side only. Probably better than channels with state = 6;

6 - A weight = B weight.

Level-1B Noise-equivalent Radiance (radiance units) for an assumed
250K scene. Note that effective noise on cloud-cleared radiances will be
modified.

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra

Dimensions

None

None

None

None

None

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x
(roll) ORB axis, +x axis is positively oriented in the direction of orbital flight
completing an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
(pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
positive sense opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAl (-180.0 ... 180.0 angle about +z
(yaw) axis. +z axis is positively oriented Earthward parallel to the satellite
radius vector R from the spacecraft center of mass to the center of the
Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 10: (value 1024) PGS_EPH_EphemaAttit() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemaAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR;

165



Al-14. L2 Standard Cloud-Cleared Radiance Product Interface Specification

glintgeoqa

moongeoqga

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave
PGS_E_TOOLKIT;

Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);
Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return
code;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return
code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return
code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return
code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code
(for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return
code (for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return
code (for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return
code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;
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Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave
PGS_E_TOOLKIT;

Bit 15: not used

64-bit TAI time at which instrument is nominally looking directly down. (between
nadirTAl floating- None footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis &
point HSB) (floating-point elapsed seconds since start of 1993)
64-bit
sat_lat floating- None Satellite geodetic latitude in degrees North (-90.0 ... 90.0)
point
64-bit
sat_lon floating- None Satellite geodetic longitude in degrees East (-180.0 ... 180.0)
point
8-bit 'A' for ascending, 'D' for descending, 'E' when an error is encountered in
scan_node_type | None . ;
integer trying to determine a value.
32-bit
glintlat floating- None Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)
point
32-bit
glintlon floating- None Solar glint geodetic longitude in degrees East at nadirTAI (-180.0 ... 180.0)
point

Bit field, by channel, for calibration the current scanset. Zero means the
channel was well calibrated, for this scanset. Bit 7: (MSB, value 128)
scene over/underflow;
Bit 6: (value 64) anomaly in offset calculation;

Channel (= |Bit 5: (value 32) anomaly in gain calculation;

2378) Bit 4: (value 16) pop detected;

i (

8-bit (
(

Bit 3: (value 8) DCR Occurred;
(
(

CalFlag unsigned
integer

Bit 2: (value 4) Moon in View;
Bit 1: (value 2) telemetry out of limit condition;
Bit O: (LSB, value 1) cold scene noise

Bit field. Bitwise OR of CalFlag over the good channel list (see
ExcludedChans). Zero means all "good" channels were well calibrated for
this scanset Bit 7: (MSB, value 128) scene over/underflow;

Bit 6: (value 64) anomaly in offset calculation;

Bit 5: (value 32) anomaly in gain calculation;

Bit 4: (value 16) pop detected;

Bit 3: (value 8) DCR Occurred;

Bit 2: (value 4) Moon in View;

Bit 1: (value 2) telemetry out of limit condition;

Bit O: (LSB, value 1) cold_scene noise

8-bit
CalScanSummary unsigned  |None
integer

—~ o~ e~~~ o~

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Extra .
Name Type Dimensions Explanation
16-bit Overall quality flag for cloud cleared radiances. 0: Highest Quality;
Qual_CC_Rad unsigned  |None 1: Good Quality;
integer 2: Do Not Use
32-bit Channel (=
radiances floating- 2378) Cloud-cleared radiances for each channel in milliWatts/m**2/cm**-1/steradian
point
32-bit Channel (=
radiance_err floating- 2378) Error estimate for radiances (milliWatts/m**2/cm**-1/steradian)
point
32-bit AIRSTrack (= 3)
CldClearParam floating- * AIRSXTrack (= |Cloud clearing parameter Eta
point 3)
scanan 32-bit None Scanning angle of the central AIRS instrument field-of-view with respect to the
9 floating- spacecraft (-180.0 ... 180.0, negative at start of scan, 0 at nadir)
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point

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave PGSCSC_W_MISS_EARTH;
Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_ZERO_PIXEL_VECTOR;

Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UT1;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave PGS_E_TOOLKIT;
Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1) (Spacecraft) bad input
value;
Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;
Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;
Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;
Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;
Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;
16-bit Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
zengeoqa unsigned None PGSCSC_E_ZERO_INPUT_VECTOR;
integer Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;
Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_BELOW_HORIZON (This is not an error condition - the sun is below
the horizon at night);
Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;
Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;
Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;
Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

32-bit
ftptgeoqa unsigned None
integer
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demgeoga

satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

dust_flag

CC_noise_eff_amp_factor

16-bit
unsigned None
integer

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

16-bit

integer

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

32-bit

floating- None
point

None

16-bit

. None
integer

32-bit

floating- None

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR;
Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB, value 1) bad
input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This is not an error
condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave PGSDEM_E_IMPROPER_TAG;
Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 6: (value 64) Any DEM Routine (land/water) gave
PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E' class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to
the geodetic vertical on the reference (WGS84) spheroid and including corrections
outlined in EOS SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured relative to the
geodetic vertical on the reference (WGS84) spheroid and including corrections
outlined in EOS SDP toolkit for normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-9999 for unknown,
30000 for no glint visible because spacecraft is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Flag telling whether dust was detected in any of the 9 Level-1B IR fields of view
that make up this scene;

1: Dust detected in at least one contributing FOV;

0: Dust test valid in at least one contributing IR FOV but dust not detected in any of
the valid contributing IR FOVs;

-1: Dust test not valid for any contributing IR FOV (land, poles, cloud, problem with
inputs)

Effective amplification of noise in IR window channels due to extrapolation in cloud
clearing and uncertainty of clear state. (< 1.0 for noise reduction, >1.0 for noise
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CcCfinal_Resid

invalid

all_spots_avg

MW_ret_used

bad_clouds

retrieval_type

Startup

RetQAFlag

point
32-bit
floating-
point
8-bit
integer

8-bit
integer

8-bit
integer

8-bit
integer

8-bit
integer

8-bit
integer

16-bit

unsigned

integer

None

None

None

None

None

None

None

None

amplification, -9999.0 for unknown)

Internal retrieval quality indicator -- residual between the final cloud cleared
radiances for channels used in the determination and the radiances calculated from
the best estimate of clear, in K

Profile is not valid

1: the cloud clearing step judged the scene to be clear enough that it averaged all
spots' radiances;

0: cloud clearing was applied to the radiances;

-1/255: cloud clearing not attempted

MW-only final retrieval used

invalid cloud parameters
Deprecated -- use species-specific Qual_Xxx instead.

Retrieval type:

0 for full retrieval;

10 for MW + final succeeded, initial retrieval failed;

20 for MW + initial succeeded, final failed;

30 for only MW stage succeeded, initial + final retrieval failed;

40 for MW + initial succeeded, final cloud-clearing failed;

50 for only MW stage succeeded, initial + final cloud-clearing failed;
100 for no retrieval;

Source of startup input atmospheric state used in first cloud clearing step.;
0: MW-only retrieval;

1: IR-Only cloudy regression;

2: IR+MW cloudy regression, with some info from MW-only physical retrieval

Obsolete.

Use species-specific Qual_Xxx instead.

Retrieval QA flags.

Bit 15: spare, set to zero.;

Bit 14 (value 16384): Ozone retrieval is suspect or rejected. (see Qual_O3 for
details);

Bit 13 (value 8192): Water vapor retrieval is suspect or rejected. (see Qual_H20
for details);

Bit 12 (value 4096): Top part of temperature profile quality check failed or not
attempted. (above Press_mid_top_bndry mbar, indices nStd_mid_top_bndry and
nSup_mid_top_bndry;

see Qual_Temp_Profile_Top for details);

Bit 11 (value 2048): Middle part of temperature profile quality check failed or not
attempted. (between Press_bot_mid_bndry and Press_top_mid_bndry mbar,
indices nStd_bot_mid_bndry, nSup_bot_mid_bndry, nStd_bot_mid_bndry, and
nSup_bot_mid_bndry;

see Qual_Temp_Profile_Mid for details);

Bit 10 (value 1024): Bottom part of temperature profile quality check failed or not
attempted. (below Press_bot_mid_bndry mbar, indices nStd_bot_mid_bndry and
nSup_bot_mid_bndry;

see Qual_Temp_Profile_Bot for details);

Bit 9 (value 512): Surface retrieval is suspect or rejected. (see Qual_Surf for
details);

Bit 8 (value 256): This record type not yet validated. For v4.0 all regions North of
Latitude 50.0 degrees or South of Latitude -50.0 degrees will be flagged.;

Bits 6-7: spare, set to zero;

Bit 5 (value 32): Cloud retrieval rejected or not attempted;

Bit 4 (value 16): Final retrieval rejected or not attempted;

Bit 3 (value 8): Final Cloud Clearing rejected or not attempted;

Bit 2 (value 4): Regression First Retrieval rejected or not attempted;

Bit 1 (value 2): Initial Cloud Clearing rejected or not attempted;

Bit O (LSB, value 1): Startup retrieval (MW-Only and/or cloudy regression
depending on Startup) rejected or not attempted
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A1-15 L2 Support Atmospheric/Surface Product Interface
Specification

Interface Specification Version 5.0.14.0
2007-04-11

ESDT ShortName = "AIRX2SUP", “AIRH2SUP”, “AIRS2SUP”
Swath Name = "L2_Support_atmospheric&surface_product”
Level = "level2"

# Footprints = 30

# scanlines per scanset = 1

More detailed descriptions of these products are found in "AIRS Version 5 Level 2 Standard Product Quickstart."

Recommendations for use of the quality control flags are found in "AIRS/AMSU/HSB Version 5 Level-2 Quality Control
and Error Estimation."

Dimensions
These fields define all dimensions that can be used for HDF-EOS swath fields.

The names "GeoTrack" and "GeoXTrack" have a special meaning for this document: "Cross-Track" data fields have a hidden
dimension of "GeoXTrack"; "Along-Track" data fields have a hidden dimension of "GeoTrack"; "Full Swath” data fields have hidden
dimensions of both “GeoTrack" and "GeoXTrack".

Name Value Explanation

Dimension across track for footprint positions. Same as number of footprints per scanline. -

GeoXTrack 30 - starting at the left and increasing towards the right as you look along the satellite's path

Dimension along track for footprint positions. Same as number of scanlines in granule.
Parallel to the satellite's path, increasing with time. (Nominally 45 for Level-2, AMSU-A, and
AIRS/Vis low-rate engineering;

135 for AIRS/Vis and HSB high-rate quantities)

Number of standard pressure altitude levels (from bottom of the atmosphere up);

nSurfStd is the 1-based index of the first valid level for a given profile. Any levels before
StdPressureLev |28 this are below the surface. Since the actual surface will not be be exactly at this level, it will

be necessary to extrapolate or interpolate to get precise surface values. See entries for

specific fields for more details.

# of scan
GeoTrack lines in
swath

Number of standard pressure altitude layers (Always equal to StdPressureLev: last layer
goes to the top of the atmosphere);

nSurfStd is the 1-based index of the first valid layer for a given profile. Any layers before
this are below the surface. Since the actual surface will not be be exactly at the bottom of
this layer, it will be necessary to extrapolate or interpolate to get total amounts for surface
layers. See entries for specific fields for more details.

StdPressureLay 28

The number of AIRS cross-track spots per AMSU-A spot. Direction is the same as
AIRSXTrack 3 GeoXTrack -- starting at the left and increasing towards the right as you look along the
satellite's path

The number of AIRS along-track spots per AMSU-A spot. Direction is the same as

AIRSTrack 8 GeoTrack -- parallel to the satellite's path, increasing with time

Cloud layer dimension in order of increasing pressure. Only first numCloud elements are
valid

Dimension of AMSU-A Channel array (Channel 1: 23.8 GHz;
Ch 2: 31.4 GHz;
Ch 3:50.3 GHz;
Ch 4:52.8 GHz;

Cloud 2

ChanAMSUA 15
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ChanHSB

MWHingeSurf

H20Func
O3Func
COFunc
CH4Func
HingeSurf

XtraPressurelLev

XtraPressureLay

HingeCloud

HingeSurflnit

VisXTrack

VisTrack

VChn

ScoresBand

CCTest

VisGeoSpots

MODISEmisBand

TempFunc

7

1"

100

100

100

50

23

Ch 5:53.596 +/- 0.115 GHz;

Ch 6: 54.4 GHz;

Ch 7:54.94 GHz;

Ch 8: 55.5 GHz;

Ch 9: f0;

Ch 10: f0 +/- 0.217 GHz Ch 11: fO +/- df +/- 48 MHz;
Ch 12: f0 +/- df +/- 22 MHz;

Ch 13: f0 +/- df +/- 10 MHz;

Ch 14: f0 +/- df +/- 4.5 MHz;

Ch 15: 89 GHz (f0 = 57290.344 MHz;
df = 322.4 MHz))

Dimension of HSB Channel array (Channel 1: Deleted 89.0 GHz channel: always invalid;
Ch 2: 150.0 GHz;

Ch 3: fO +/- 1.0 GHz;

Ch 4: fO +/- 3.0 GHz;

Ch 5: fO +/- 7.0 GHz (f0 = 183.31 GHz))

Number of standard frequency hinge points in Microwave surface emissivity and surface
brightness. Frequencies are 23.8, 31.4, 50.3, 52.8, 89.0, 150.0, 183.31 GHz
respectively.Values are also found in field MWHingeSurfFreqGHz.

Functions on which water vapor retrieval is calculated

Functions on which ozone retrieval is calculated

Functions on which carbon monoxide retrieval is calculated
Functions on which methane retrieval is calculated

Maximum number of frequency hinge points in IR surface emissivity

Number of pressure altitude layers in high vertical resolution support products (from top of
the atmosphere down);

nSurfSup is the 1-based index of the last valid level for a given profile. Any levels beyond
this are below the surface. Since the actual surface will not be be exactly at this level, it will
be necessary to extrapolate or interpolate to get precise surface values. See entries for
specific fields for more details.

Number of pressure altitude layers in high vertical resolution support products (Always
equal to XtraressureLev: first layer goes from the top of the atmosphere to level 1);
nSurfSup is the 1-based index of the last valid layer for a given profile. Any layers beyond
this are below the surface. Since the actual surface will not be be exactly at the bottom of
this layer, it will be necessary to extrapolate or interpolate to get total amounts for surface
layers. See entries for specific fields for more details.

Frequency hinge points in cloud emissivity in order of increasing frequency. Only first
numHingeCloud elements are valid

Maximum number of frequency hinge points in IR surface emissivity from initial regression

The number of Vis cross-track spots per AIRS. Direction is the same as GeoXTrack &
AIRSXTrack -- starting at the left and increasing towards the right as you look along the
satellite's path

The number of Vis along-track spots per AIRS. Direction is the same as GeoTrack &
AIRSTrack -- parallel to the satellite's path, increasing with time. (opposite order to detector
ordering -- detector 0 is last)

The number of Visible channels

The number of IR frequency bands for which Initial_CC_subscores are calculated. Band
limits are (in cm”-1): 645., 704., 800., 1000., 1200., 2200., 2304., 2382., 2390., 2400.,
2600.

The number of cloud-clearing tests

Geolocations for the 4 corner pixels in the order: trailing first scanned;

trailing last-scanned;

leading first-scanned;

leading last-scanned. Each footprint also has a central geolocation associated with the
swath geolocation lat/lon/time of the footprint.

MODIS bands for IR emissivity first guess: 833.33, 909.09, 1169.6, 2469.1, 2531.6, and
2666.7 cm**-1.

Functions on which temperature retrieval is calculated
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Geolocation Fields

These fields appear for every footprint (GeoTrack * GeoXTrack times) and correspond to footprint center coordinates and "shutter"
time.

Name Explanation
Latitude Footprint boresight geodetic Latitude in degrees North (-90.0 ... 90.0)
Longitude Footprint boresight geodetic Longitude in degrees East (-180.0 ... 180.0)
Time Footprint "shutter" TAI Time: floating-point elapsed seconds since Jan 1, 1993
Attributes
These fields appear only once per granule and use the HDF-EOS "Attribute" interface.
Name Type Explanation
16-bit ) . . . -
: Number of fields-of-view (out of a nominal 1350) with a signifcant SO2
NumSO2FOVs yn5|gned concentration based on the value of BT_diff_SO2.
integer - -
string of 8-
processing_level bit Zero-terminated character string denoting processing level ("Level2")
characters
string of 8-
instrument bit Zero-terminated character string denoting instrument ("AIRS")
characters

Zero-terminated character string set to "Night" when the subsatellite points at the
string of 8- |beginning and end of a granule are both experiencing night according to the "civil
DayNightFlag bit twilight" standard (center of refracted sun is below the horizon). It is set to "Day"
characters |when both are experiencing day, and "Both" when one is experiencing day and the
other night. "NA" is used when a determination cannot be made.

string of 8- . . ) . " "
AutomaticQAFlag bit ger.o-te"rmln?ted chaf'acter string denoting granule data quality: (Always "Passed",
Failed", or "Suspect")
characters
32-bit .
NumTotalData ; Total number of expected scene footprints
integer
NumProcessData .32-bit Numbe_r of scene footprints which are present and can be processed routinely
integer (state = 0)
. 32-bit Number of scene footprints which are present and can be processed only as a
NumSpecialData ; . _
integer special test (state = 1)
NumBadData iizt-egter Number of scene footprints which are present but cannot be processed (state = 2)
NumMissingData iizt-egter Number of expected scene footprints which are not present (state = 3)
NumLandSurface iizt-egter Number of scene footprints for which the surface is more than 90% land
NumOceanSurface iizt-egter Number of scene footprints for which the surface is less than 10% land
. Zero-terminated character string denoting whether granule is ascending,
string of 8- . S S " o ;
. descending, or pole-crossing: ("Ascending” and "Descending" for entirely
node_type bit . . . M W "
ascending or entirely descending granules, or "NorthPole" or "SouthPole" for pole-
characters h N AT inati
crossing granules. "NA" when determination cannot be made.)
start_year .32'b't Year in which granule started, UTC (e.g. 1999)
integer
32-bit . .
start_month ; Month in which granule started, UTC (1 ... 12)
integer
32-bit . .
start_day ; Day of month in which granule started, UTC (1 ... 31)
integer
32-bit . .
start_hour ; Hour of day in which granule started, UTC (0 ... 23)
integer
start_minute iizt-egter Minute of hour in which granule started, UTC (0 ... 59)
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start_sec

start_orbit

end_orbit

orbit_path

start_orbit_row

end_orbit_row

granule_number

num_scansets

num_scanlines

start_Latitude

start_Longitude

start_Time

end_Latitude

end_Longitude

end_Time

eq_x_longitude

eq_x_tai

orbitgeoga

32-bit
floating-
point
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
64-bit
floating-
point
32-bit
floating-
point
64-bit
floating-
point

32-bit
unsigned
integer

Second of minute in which granule started, UTC (0.0 ... 59.0)

Orbit number of mission in which granule started

Orbit number of mission in which granule ended

Orbit path of start orbit (1 ... 233 as defined by EOS project)
Orbit row at start of granule (1 ... 248 as defined by EOS project)
Orbit row at end of granule (1 ... 248 as defined by EOS project)
Number of granule within day (1 ... 240)

Number of scansets in granule (1 ... 45)

Number of scanlines in granule (1 * num_scansets)

Geodetic Latitude of spacecraft at start of granule (subsatellite location at midpoint
of first scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at start of granule (subsatellite location at
midpoint of first scan) in degrees East (-180.0 ... 180.0)

TAI Time at start of granule (floating-point elapsed seconds since start of 1993)

Geodetic Latitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees North (-90.0 ... 90.0)

Geodetic Longitude of spacecraft at end of granule (subsatellite location at midpoint
of last scan) in degrees East (-180.0 ... 180.0)

TAI Time at end of granule (floating-point elapsed seconds since start of 1993)

Longitude of spacecraft at southward equator crossing nearest granule start in
degrees East (-180.0 ... 180.0)

Time of eq_x_longitude in TAI units (floating-point elapsed seconds since start of
1993)

Orbit Geolocation QA:;

Bit O: (LSB, value 1) bad input value (last scanline);

Bit 1: (value 2) bad input value (first scanline);

Bit 2: (value 4) PGS_EPH_GetEphMet() gave PGSEPH_E_NO_SC_EPHEM_FILE;
Bit 3: (value 8) PGS_EPH_GetEphMet() gave PGSEPH_E_BAD_ARRAY_SIZE;
Bit 4: (value 16) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_FMT_ERROR;
Bit 5: (value 32) PGS_EPH_GetEphMet() gave PGSTD_E_TIME_VALUE_ERROR,;
Bit 6: (value 64) PGS_EPH_GetEphMet() gave PGSTD_E_SC_TAG_UNKNOWN;
Bit 7: (value 128) PGS_EPH_GetEphMet() gave PGS_E_TOOLKIT;

Bit 8: (value 256) PGS_TD_UTCtoTAIl() gave PGSTD_E_NO_LEAP_SECS;

Bit 9: (value 512) PGS_TD_UTCtoTAIl() gave PGSTD_E_TIME_FMT_ERROR;

Bit 10: (value 1024) PGS_TD_UTCtoTAI() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 11: (value 2048) PGS_TD_UTCtoTAIl() gave PGS_E_TOOLKIT;

Bit 12: (value 4096) PGS_CSC_DayNight() gave PGSTD_E_NO_LEAP_SECS;

Bit 13: (value 8192) PGS_CSC_DayNight() gave
PGSCSC_E_INVALID_LIMITTAG;

Bit 14: (value 16384) PGS_CSC_DayNight() gave
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num_satgeoqa

num_glintgeoga

num_moongeoga

num_ftptgeoqa

num_zengeoqa

num_demgeoga

num_fpe

LonGranuleCen

LatGranuleCen

LocTimeGranuleCen

nFOV_big_ang_adj

CO_first_guess

CH4_first_guess

numHingeSurflnit

NumMWStratlrRetOnly

NumNoHSB

NumNoAMSUA

NumNoAIRS

NumNoVis

DCRCount

16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer
string of 8-
bit
characters
string of 8-
bit
characters
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit
integer
32-bit

PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_DayNight() gave
PGSCSC_W_ERROR_IN_DAYNIGHT;

Bit 16: (value 65536) PGS_CSC_DayNight() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 17: (value 131072) PGS_CSC_DayNight() gave
PGSCSC_W_BELOW_HORIZON;

Bit 18: (value 262144) PGS_CSC_DayNight() gave
PGSCSC_W_PREDICTED_UT1 (This is expected except when reprocessing.);
Bit 19: (value 524288) PGS_CSC_DayNight() gave PGSTD_E_NO_UT1_VALUE;
Bit 20: (value 1048576) PGS_CSC_DayNight() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 21: (value 2097152) PGS_CSC_DayNight() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 22: (value 4194304) PGS_CSC_DayNight() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 23: (value 8388608) PGS_CSC_DayNight() gave PGSMEM_E_NO_MEMORY;
Bit 24: (value 16777216) PGS_CSC_DayNight() gave PGS_E_TOOLKIT;

Bit 25-31: not used

Number of scans with problems in satgeoqa

Number of scans with problems in glintgeoga

Number of scans with problems in moongeoqa

Number of footprints with problems in ftptgeoqa

Number of footprints with problems in zengeoqa

Number of footprints with problems in demgeoga

Number of floating point errors

Geodetic Longitude of the center of the granule in degrees East (-180 ... 180)
Geodetic Latitude of the center of the granule in degrees North (-90 ... 90)

Local solar time at the center of the granule in minutes past midnight (0 ... 1439)

The number of FOVs with nchan_big_ang_adj over 5

Name of CO First Guess source.

Name of CH4 First Guess source.
Number of IR hinge points for surface emissivity and reflectivity from initial

regression

Number of profiles in which the final product comes only from MW and
stratospheric IR information (retrieval_types 20, 30, 40)

Number of retrieval profiles for which no HSB input data is used
Number of retrieval profiles for which no AMSU-A input data is used
Number of retrieval profiles for which no AIRS-IR input data is used

Number of retrieval profiles for which no AIRS-V/NIR input data is used

Number of times a Direct Current Restore was executed for any module

175



A1-15 L2 Support Atmospheric/Surface Product Interface Specification

PopCount

MoonInViewMWCount

Name

pressSupp

pressStd

MWHingeSurfFreqGHz

H20_trapezoid_layers

O3_trapezoid_layers

CO_trapezoid_layers

CH4_trapezoid_layers

freqEmislnit

Name

satheight

satroll

satpitch

satyaw

satgeoqa

integer

32-bit
integer

32-bit
integer

Number of popcorn events within granule, i.e. number of times than an AIRS

channel used in the Level 2 retrieval has suffered a sudden discontinuity in dark
current

Number of scanlines in granule with the moon in a Microwave space view (approx)

Per-Granule Data Fields

These fields appear only once per granule and use the HDF-EOS "Field" interface.

Type Extra Dimensions | Explanation
32-bit _
floating- i((t)rg)PressureLev (= Support pressures (lower boundary) in mbar.
point
32-bit _
floating- ;tgPressureLev = Standard pressures in mbar (bottom of the atmosphere first)
point
32-bit oo
) . _ Frequencies in GHz for MW surface parameters
ggiarﬂ”g' MWHingeSurf (=7) | stcToMwStd, EmisMWStd,...)
32-bit H20Func (= 1) Layers on which the H20 variables are defined.
integer
32-bit 03Func (= 9) Layers on which the O3 variables are defined.
integer
32-bit COFunc (= 9) Layers on which the CO variables are defined.
integer
32-bit CH4Func (=7) |Layers on which the CH4 variables are defined.
integer
32-bit Frequencies for surface emissivity and reflectivity in cm-1 (in
floating- HingeSurflnit (= 50) order of increasing frequency. Only first numHingeSurflnit
point elements are valid)

Type

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
floating-
point

32-bit
unsigned
integer

Along-Track Data Fields

These fields appear once per scanline (GeoTrack times).

Extra

Dimensions

None

None

None

None

None

Explanation

Satellite altitude at nadirTAl in km above reference ellipsoid (e.g. 725.2)

Satellite attitude roll angle at nadirTAI (-180.0 ... 180.0 angle about the +x
(roll) ORB axis, +x axis is positively oriented in the direction of orbital flight
completing an orthogonal triad with y and z.)

Satellite attitude pitch angle at nadirTAI (-180.0 ... 180.0 angle about +y
(pitch) ORB axis. +y axis is oriented normal to the orbit plane with the
positive sense opposite to that of the orbit's angular momentum vector H.)

Satellite attitude yaw angle at nadirTAl (-180.0 ... 180.0 angle about +z
(yaw) axis. +z axis is positively oriented Earthward parallel to the satellite
radius vector R from the spacecraft center of mass to the center of the
Earth.)

Satellite Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;

Bit 3: (value 8) PGS_EPH_EphemAttit() gave
PGSEPH_W_BAD_EPHEM_VALUE;

Bit 4: (value 16) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 5: (value 32) PGS_EPH_EphemAttit() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 6: (value 64) PGS_EPH_EphemAttit() gave
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glintgeoqa

moongeoqga

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

PGSEPH_E_NO_DATA_REQUESTED;

Bit 7: (value 128) PGS_EPH_EphemAttit() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 8: (value 256) PGS_EPH_EphemAttit() gave
PGSEPH_E_BAD_ARRAY_SIZE;

Bit 9: (value 512) PGS_EPH_EphemAttit() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 10: (value 1024) PGS_EPH_EphemaAttit() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 11: (value 2048) PGS_EPH_EphemAttit() gave
PGSTD_E_NO_LEAP_SECS;

Bit 12: (value 4096) PGS_EPH_EphemaAttit() gave PGS_E_TOOLKIT;
Bit 13: (value 8192) PGS_CSC_ECItoECR() gave
PGSCSC_W_BAD_TRANSFORM_VALUE;

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave
PGSCSC_E_BAD_ARRAY_SIZE;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_LEAP_SECS;

Bit 16: (value 65536) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_FMT_ERROR,;

Bit 17: (value 131072) PGS_CSC_ECItoECR() gave
PGSTD_E_TIME_VALUE_ERROR;

Bit 18: unused (set to zero);

Bit 19: (value 524288) PGS_CSC_ECItoECR() gave
PGSTD_E_NO_UT1_VALUE;

Bit 20: (value 1048576) PGS_CSC_ECItoECR() gave PGS_E_TOOLKIT;
Bit 21: (value 2097152) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_TOO_MANY_ITERS;

Bit 22: (value 4194304) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_INVALID_ALTITUDE;

Bit 23: (value 8388608) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_SPHERE_BODY;

Bit 24: (value 16777216) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_LARGE_FLATTENING;

Bit 25: (value 33554432) PGS_CSC_ECRtoGEO() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 26: (value 67108864) PGS_CSC_ECRtoGEO() gave
PGSCSC_E_BAD_EARTH_MODEL;

Bit 27: (value 134217728) PGS_CSC_ECRtoGEO() gave
PGS_E_TOOLKIT;

Bit 28-31: not used

Glint Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;

Bit 1: (value 2) glint location in Earth's shadow (Normal for night FOVs);

Bit 2: (value 4) glint calculation not converging;

Bit 3: (value 8) glint location sun vs. satellite zenith mismatch;

Bit 4: (value 16) glint location sun vs. satellite azimuth mismatch;

Bit 5: (value 32) bad glint location;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth() gave any 'W' class return code;
Bit 7: (value 128) PGS_CSC_ZenithAzimuth() gave any 'E' class return
code;

Bit 8: (value 256) PGS_CBP_Earth_CB_Vector() gave any 'W' class return
code;

Bit 9: (value 512) PGS_CBP_Earth_CB_Vector() gave any 'E' class return
code;

Bit 10: (value 1024) PGS_CSC_ECItoECR() gave any 'W' class return code
except PGSCSC_W_PREDICTED_UT1 (for Glint);

Bit 11: (value 2048) PGS_CSC_ECItoECR() gave any 'E' class return code
(for Glint);

Bit 12: (value 4096) PGS_CSC_ECRtoGEO() gave any 'W' class return
code (for Glint);

Bit 13: (value 8192) PGS_CSC_ECRtoGEO() gave any 'E' class return code
(for Glint);

Bit 14: (value 16384) PGS_CSC_ECItoECR() gave any 'W' class return
code except PGSCSC_W_PREDICTED_UT1 ;

Bit 15: (value 32768) PGS_CSC_ECItoECR() gave any 'E' class return code

Moon Geolocation QA flags: Bit 0: (LSB, value 1) bad input value;
Bit 1: (value 2) PGS_TD_TAItoUTC() gave PGSTD_E_NO_LEAP_SECS;
Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;

—~ e~ e~~~ o~
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64-bit
nadirTAl floating- None
point

64-bit

sat_lat floating- None
point
64-bit

sat_lon floating- None
point
8-bit

scan_node_type integer None
32-bit

glintlat floating- None
point
32-bit

glintlon floating- None
point

Bit 3: (value 8) PGS_CBP_Sat_CB_Vector() gave
PGSCSC_W_BELOW_SURFACE;

Bit 4: (value 16) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_W_BAD_CB_VECTOR;

Bit 5: (value 32) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_BAD_ARRAY_SIZE;

Bit 6: (value 64) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_INVALID_CB_ID;

Bit 7: (value 128) PGS_CBP_Sat_CB_Vector() gave
PGSMEM_E_NO_MEMORY;

Bit 8: (value 256) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_UNABLE_TO_OPEN_FILE;

Bit 9: (value 512) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_BAD_INITIAL_TIME;

Bit 10: (value 1024) PGS_CBP_Sat_CB_Vector() gave
PGSCBP_E_TIME_OUT_OF_RANGE;

Bit 11: (value 2048) PGS_CBP_Sat_CB_Vector() gave
PGSTD_E_SC_TAG_UNKNOWN;

Bit 12: (value 4096) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR;

Bit 13: (value 8192) PGS_CBP_Sat_CB_Vector() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 14: (value 16384) PGS_CBP_Sat_CB_Vector() gave PGS_E_TOOLKIT;
Bit 15: not used

TAI time at which instrument is nominally looking directly down. (between
footprints 15 & 16 for AMSU or between footprints 45 & 46 for AIRS/Vis &
HSB) (floating-point elapsed seconds since start of 1993)

Satellite geodetic latitude in degrees North (-90.0 ... 90.0)

Satellite geodetic longitude in degrees East (-180.0 ... 180.0)

'A' for ascending, 'D' for descending, 'E' when an error is encountered in
trying to determine a value.

Solar glint geodetic latitude in degrees North at nadirTAI (-90.0 ... 90.0)

Solar glint geodetic longitude in degrees East at nadirTAI (-180.0 ... 180.0)

Full Swath Data Fields

These fields appear for every footprint of every scanline in the granule (GeoTrack * GeoXTrack times).

Name Type

32-bit

Extra Dimensions Explanation

Footprint Geolocation QA flags: Bit 0: (LSB, value 1) bad input
value;

Bit 1: (value 2) PGS_TD_TAIltoUTC() gave
PGSTD_E_NO_LEAP_SECS;

Bit 2: (value 4) PGS_TD_TAItoUTC() gave PGS_E_TOOLKIT;
Bit 3: (value 8) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_MISS_EARTH;

Bit 4: (value 16) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_SC_TAG_UNKNOWN;

ftptgeoqa unsigned None Bit 5: (value 32) PGS_CSC_GetFOV_Pixel() gave

integer

PGSCSC_W_ZERO_PIXEL_VECTOR;
Bit 6: (value 64) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_EPH_FOR_PIXEL;

Bit 7: (value 128) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_INSTRUMENT_OFF_BOARD;

Bit 8: (value 256) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_BAD_ACCURACY_FLAG;

Bit 9: (value 512) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_BAD_ARRAY_SIZE;
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16-bit
unsigned |None
integer

zengeoqa

16-bit
unsigned |None
integer

demgeoga
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Bit 10: (value 1024) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DEFAULT_EARTH_MODEL;

Bit 11: (value 2048) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_DATA_FILE_MISSING;

Bit 12: (value 4096) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_E_NEG_OR_ZERO_RAD;

Bit 13: (value 8192) PGS_CSC_GetFOV_Pixel() gave
PGSMEM_E_NO_MEMORY;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_LEAP_SECS;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_FMT_ERROR;

Bit 16: (value 65536) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_TIME_VALUE_ERROR,;

Bit 17: (value 131072) PGS_CSC_GetFOV_Pixel() gave
PGSCSC_W_PREDICTED_UTH1;

Bit 18: (value 262144) PGS_CSC_GetFOV_Pixel() gave
PGSTD_E_NO_UT1_VALUE;

Bit 19: (value 524288) PGS_CSC_GetFOV_Pixel() gave
PGS_E_TOOLKIT;

Bit 20: (value 1048576) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_BAD_EPHEM_FILE_HDR,;

Bit 21: (value 2097152) PGS_CSC_GetFOV_Pixel() gave
PGSEPH_E_NO_SC_EPHEM_FILE;

Bit 22-31: not used

Satellite zenith Geolocation QA flags: Bit 0: (LSB, value 1)
(Spacecraft) bad input value;

Bit 1: (value 2) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_BELOW_HORIZON;

Bit 2: (value 4) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;

Bit 3: (value 8) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_W_NO_REFRACTION;

Bit 4: (value 16) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_INVALID_VECTAG;

Bit 5: (value 32) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 6: (value 64) PGS_CSC_ZenithAzimuth(S/C) gave
PGSCSC_E_ZERO_INPUT_VECTOR,;

Bit 7: (value 128) PGS_CSC_ZenithAzimuth(S/C) gave
PGS_E_TOOLKIT;

Bit 8: (value 256) (Sun) bad input value;

Bit 9: (value 512) (suppressed) PGS_CSC_ZenithAzimuth(Sun)
gave PGSCSC_W_BELOW_HORIZON (This is not an error
condition - the sun is below the horizon at night);

Bit 10: (value 1024) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_UNDEFINED_AZIMUTH,;

Bit 11: (value 2048) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_W_NO_REFRACTION;

Bit 12: (value 4096) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_INVALID_VECTAG;

Bit 13: (value 8192) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_LOOK_PT_ALTIT_RANGE;

Bit 14: (value 16384) PGS_CSC_ZenithAzimuth(Sun) gave
PGSCSC_E_ZERO_INPUT_VECTOR,;

Bit 15: (value 32768) PGS_CSC_ZenithAzimuth(Sun) gave
PGS_E_TOOLKIT

Digital Elevation Model (DEM) Geolocation QA flags: Bit 0: (LSB,
value 1) bad input value;

Bit 1: (value 2) Could not allocate memory;

Bit 2: (value 4) Too close to North or South pole. Excluded. (This
is not an error condition - a different model is used);

Bit 3: (value 8) Layer resolution incompatibility. Excluded;

Bit 4: (value 16) Any DEM Routine (elev) gave
PGSDEM_E_IMPROPER_TAG;

Bit 5: (value 32) Any DEM Routine (elev) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 6: (value 64) Any DEM Routine (land/water) gave
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satzen

satazi

solzen

solazi

sun_glint_distance

topog

topog_err

landFrac

landFrac_err

satzen_amsu

satazi_amsu

satzen_hsb

satazi_hsb

MoonInViewIR

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

16-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

16-bit
integer

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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PGSDEM_E_IMPROPER_TAG;

Bit 7: (value 128) Any DEM Routine (land/water) gave
PGSDEM_E_CANNOT_ACCESS_DATA;

Bit 8: (value 256) Reserved for future layers;

Bit 9: (value 512) Reserved for future layers;

Bit 10: (value 1024) PGS_DEM_GetRegion(elev) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 11: (value 2048) PGS_DEM_GetRegion(land/water) gave
PGSDEM_M_FILLVALUE_INCLUDED;

Bit 12: (value 4096) Reserved for future layers;

Bit 13: (value 8192) PGS_DEM_GetRegion(all) gave
PGSDEM_M_MULTIPLE_RESOLUTIONS;

Bit 14: (value 16384) PGS_CSC_GetFOV_Pixel() gave any 'W'
class return code except PGSCSC_W_PREDICTED_UT1;

Bit 15: (value 32768) PGS_CSC_GetFOV_Pixel() gave any 'E'
class return code

Spacecraft zenith angle (0.0 ... 180.0) degrees from zenith
(measured relative to the geodetic vertical on the reference
(WGSB84) spheroid and including corrections outlined in EOS
SDP toolkit for normal accuracy.)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Solar zenith angle (0.0 ... 180.0) degrees from zenith (measured
relative to the geodetic vertical on the reference (WGS84)
spheroid and including corrections outlined in EOS SDP toolkit for
normal accuracy.)

Solar azimuth angle (-180.0 ... 180.0) degrees E of N GEO)

Distance (km) from footprint center to location of the sun glint (-
9999 for unknown, 30000 for no glint visible because spacecraft
is in Earth's shadow)

Mean topography in meters above reference ellipsoid

Error estimate for topog

Fraction of spot that is land (0.0 ... 1.0)

Error estimate for landFrac

Satellite zenith angle (0.0 ... 180.0) degrees from zenith
(measured relative to the geodetic vertical on the reference
(WGSB84) spheroid and including corrections outlined in EOS
SDP toolkit for normal accuracy.) (AMSU-A FOV center)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO
(AMSU-A FOV center)

Satellite zenith angle (0.0 ... 180.0) degrees from zenith
(measured relative to the geodetic vertical on the reference
(WGSB84) spheroid and including corrections outlined in EOS
SDP toolkit for normal accuracy.) (HSB center FOV)

Spacecraft azimuth angle (-180.0 ... 180.0) degrees E of N GEO
(HSB center FOV)

Flag if moon was in the spaceview for IR calibration. IR
calibration will handle this case, but there may be a small
degradation in radiance quality. (1: moon in spaceview, 0: moon
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latAIRS

lonAIRS

dust_flag

dust_score

BT _diff SO2

spectral_clear_indicator

num_clear_spectral_indicator

nchan_big_ang_adj

PrecipAA4_50km

PrecipAA5_50km

PrecipAA6_50km

PrecipAA7_50km

PrecipAA8_50km

PrecipAA9_50km

PrecipAA4_15km

PrecipAA5_15km

PrecipAA6_15km

32-bit
floating-
point
32-bit
floating-
point

16-bit
integer

16-bit
integer

32-bit
floating-
point

16-bit
integer

16-bit
integer

16-bit
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer

8-bit

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

None

None

None

None

None

None

None

None

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
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not in spaceview, -9999: unknown)

Geodetic center latitude of AIRS spots in degrees North (-90.0 ...
90.0)

Geodetic center longitude of AIRS spots in degrees East (-180.0
... 180.0)

Flag telling whether dust was detected in this scene;
1: Dust detected;

0: Dust not detected;

-1: Dust test not valid because of land;

-2: Dust test not valid because of high latitude;

-3: Dust test not valid because of suspected cloud;
-4: Dust test not valid because of bad input data

Dust score. Each bit results from a different test comparing
radiances. Higher scores indicate more certainty of dust present.
Dust probable when score is over 380. Not valid when dust_flag
is negative.

Brightness temperature difference Tb(1361.44 cm-1) -
Tb(1433.06 cm-1) used as an indicator of SO2 release from
volcanoes. Values under -6 K have likely volcanic SO2. (Kelvins)

Flag telling whether scene was flagged as clear by a spectral
filter. Only ocean filter is validated;

2: Ocean test applied and scene identified as clear;

1: Ocean test applied and scene not identified as clear;

0: Calculation could not be completed. Possibly some inputs were
missing or FOV is on coast or on the edge of a scan or granule;
-1: Unvalidated land test applied and scene not identified as
clear;

-2: Unvalidated land test applied and scene identified as clear

Number of 9 IR FOVs which are clear according to
spectral_clear_indicator. -1 when the spectral clear indicator
could not be applied to any of the spots. Note that the spectral
clear indicator is not validated for land scenes.

The number of good chans with an angle adjustment over 20 *
noise level in at least one of the 6 angle-adjusted IR FOVs.

Relative interference (0-2) of precipitation on AMSU-A channel 4
(-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 5
(-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 6
(-1/255 for unknown)

Relative interference (0-2, 3=indeterminate) of precipitation on
AMSU-A channel 7 (-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 8
(-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 9
(-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 4
for HSB 15-km spots (-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 5
for HSB 15-km spots (-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 6
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PrecipAA7_15km

PrecipAA8_15km

PrecipAA9_15km

AMSU_A_4_Precip_Corr_50km

AMSU_A_5_Precip_Corr_50km

AMSU_A_6_Precip_Corr_50km

AMSU_A_7_Precip_Corr_50km

AMSU_A_8_Precip_Corr_50km

AMSU_A_9 Precip_Corr_50km

AMSU_A_4_Precip_Corr_15km

AMSU_A_5_Precip_Corr_15km

AMSU_A_6_Precip_Corr_15km

AMSU_A_7_Precip_Corr_15km

AMSU_A_8_Precip_Corr_15km

AMSU_A_9 Precip_Corr_15km

rain_rate_50km

rain_rate_15km

Qual_Precip_Est

IR_Precip_Est

unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
8-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer

32-bit
floating-
point

AIRSXTrack (= 3)

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

None

None

None

None

None

None

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3

AIRSTrack (= 3) *
AIRSXTrack (= 3)

None

AIRSTrack (= 3) *
AIRSXTrack (= 3

None

None
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for HSB 15-km spots (-1/255 for unknown)

Relative interference (0-2, 3=indeterminate) of precipitation on
AMSU-A channel 7 for HSB 15-km spots (-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 8
for HSB 15-km spots (-1/255 for unknown)

Relative interference (0-2) of precipitation on AMSU-A channel 9
for HSB 15-km spots (-1/255 for unknown)

Correction to AMSU-A channel 4 for precipitation effects (Kelvins)

Correction to AMSU-A channel 5 for precipitation effects (Kelvins)

Correction to AMSU-A channel 6 for precipitation effects (Kelvins)

Correction to AMSU-A channel 7 for precipitation effects (Kelvins)

Correction to AMSU-A channel 8 for precipitation effects (Kelvins)

Correction to AMSU-A channel 9 for precipitation effects (Kelvins)

Correction to AMSU-A channel 4 for precipitation effects for HSB
15-km spots (Kelvins)

Correction to AMSU-A channel 5 for precipitation effects for HSB
15-km spots (Kelvins)

Correction to AMSU-A channel 6 for precipitation effects for HSB
15-km spots (Kelvins)

Correction to AMSU-A channel 7 for precipitation effects for HSB
15-km spots (Kelvins)

Correction to AMSU-A channel 8 for precipitation effects for HSB
15-km spots (Kelvins)

Correction to AMSU-A channel 9 for precipitation effects for HSB
15-km spots (Kelvins)

Rain rate (mm/hr)

Rain rate for HSB 15-km spots (mm/hr)

Quality flag for IR_Precip_Est. 0: Highest Quality;
1: Good Quality;
2: Do Not Use

Regression-based estimate of daily precipitation based on clouds
and relative humidity from Level 2 IR/MW retrieval. Analogous to
and forms a continuous record when used with TOVS
precipitation index. (mm/day)
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IR_Precip_Est_Err

Qual_Clim_Ind

Tropo_CCI

Tropo_CCI_Est_Err

Strato_CCl

Strato_CCI_Est_Err

MWSurfClass

SurfClass

FracLandPluslice

sfcTbMWStd

EmisMWStd

EmisMWStdErr

32-bit
floating-
point

16-bit
unsigned
integer

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

32-bit
floating-
point

8-bit
integer

8-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-

None

None

None

None

None

None

None

None

None

MWHingeSurf (= 7)

MWHingeSurf (= 7)

MWHingeSurf (= 7)
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Error estimate for IR_Precip_Est

Quality flag for Coarse climate indicators Tropo_CClI and
Strato_CCI. 0: Highest Quality;

1: Good Quality;

2: Do Not Use

A Tropospheric Coarse Climate Indicator representing the
weighted average of retrieved temperatures over the lower
troposphere (maximum weight near 700 mb). The weighting is
done in such a manner as to make the weighted temperatures
roughly correspond to those given by the MSU2R products in the
Spencer and Christy temperature data set, as well as in the
TOVS Pathfinder Path A data set (K)

Error estimate for Tropo_CCI

A Stratospheric Coarse Climate Indicator representing the
weighted average of retrieved temperatures over the lower
stratosphere (maximum weight near 70 mb). The weighting is
done in such a manner as to make the weighted temperatures
roughly correspond to those given by the MSU4 products in the
Spencer and Christy temperature data set, as well as in the
TOVS Pathfinder Path A data set (K)

Error estimate for Strato_CCl

Surface class from microwave (MW) information: 0 for coastline
(Liquid water covers 50-99% of area);

1 for land (Liquid water covers < 50% of area);

2 for ocean (Liquid water covers > 99% of area);

3 for sea ice (High MW emissivity);

4 for sea ice (Low MW emissivity);

5 for snow (Higher-frequency MW scattering);

6 for glacier/snow (Very low-frequency MW scattering);

7 for snow (Lower-frequency MW scattering);

-1 for unknown (not attempted)

Surface class used in physical retrieval, from microwave (MW)
and/or infrared (IR). Identical to MWSurfClass when MW is used:
0 for coastline (Liquid water covers 50-99% of area);

1 for land (Liquid water covers < 50% of area);

2 for ocean (Liquid water covers > 99% of area);

3 for sea ice (Indicates high MW emissivity when MW information
is used);

4 for sea ice (Indicates low MW emissivity. This value is only
produced when MW information is used.);

5 for snow (Indicates higher-frequency MW scattering when MW
information is used);

6 for glacier/snow (Indicates very low-frequency MW scattering.
This value is only produced when MW information is used.);

7 for snow (Indicates lower-frequency MW scattering. This value
is only produced when MW information is used.);

-1 for unknown

Fraction of scene assumed by physical retrieval to be covered by
land or ice

Microwave surface brightness (Kelvins) (Emitted radiance only,
reflected radiance not included. Product of MW only algorithm)

Spectral MW emissivity at the 7 MW frequencies listed for
dimension MWHingeSurf (Product of MW only algorithm)

Error estimate for EmisMWStd
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Emis50GHz

Qual_Guess_PSurf

PSurfStd

nSurfSup

nBestSup

nGoodSup

PBest

PGood

nSurfStd

nBestStd

nGoodStd

Press_mid_top_bndry

Press_bot_mid_bndry

nSup_mid_top_bndry
nSup_bot_mid_bndry
nStd_mid_top_bndry

nStd_bot_mid_bndry

Qual_Temp_Profile_Top

Qual_Temp_Profile_Mid

Qual_Temp_Profile_Bot

point
32-bit
floating-
point

16-bit
unsigned
integer

32-bit
floating-
point
32-bit
integer

16-bit
integer

16-bit
integer

32-bit
floating-
point
32-bit
floating-
point
32-bit
integer

16-bit
integer

16-bit
integer

32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
16-bit
integer
16-bit
integer
16-bit
integer

16-bit
unsigned
integer

16-bit
unsigned
integer

16-bit
unsigned
integer

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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Microwave emissivity at 50.3 GHz (This is from combined IR/MW
retrieval. The shape of MW spectral emissivity stays the same as
MW only algorithm.)

Quality flag for surface pressure guess input.0: Highest Quality --
from timely forecast;

1: Good Quality -- from climatology;

2: Do Not Use

Surface pressure first guess in mbar, interpolated from forecast

Index of first pressure level above mean surface (90 ... 100)

Support level index of highest pressure (i.e. lowest altitude)for
which Quality = 0. A value of 0 indicates that no part of the profile
passes the test. (0 ... 100)

Support level index of highest pressure (i.e. lowest altitude)for
which Quality = 0 or 1. A value of 0 indicates that no part of the
profile passes the test. (0 ... 100)

Maximum value of pressure for which temperature is Quality = 0
(mbar)

Maximum value of pressure for which temperature is Quality = 0
or 1 (mbar)

Index in pressStd array of first pressure level above mean surface
(1...15)

Standard level index of highest pressure (i.e. lowest altitude)for
which Quality = 0. A value of 29 indicates that no part of the
profile passes the test. (1 ... 29)

Standard level index of highest pressure (i.e. lowest altitude)for
which Quality = 0 or 1. A value of 29 indicates that no part of the
profile passes the test. (1 ... 29)

Pressure level in mbar, at and above which the quality of the
temperature profile is given by Qual_Temp_Profile_top. Below
this level use Qual_Temp_Profile_mid.

Pressure level in mbar, at and below which the quality of the
temperature profile is given by Qual_Temp_Profile_bot. Above
this level use Qual_Temp_Profile_mid.

Index of nearest support pressure level nearest
Press_mid_top_bndry (1 ... 100)

Index of nearest support pressure level nearest
Press_bot_mid_bndry (1 ... 100)

Index of nearest standard pressure level nearest
Press_mid_top_bndry (1 ... 28)

Index of nearest standard pressure level nearest
Press_bot_mid_bndry (1 ... 28)

Quality flag for temperature profile at and above
Press_mid_top_bndry mbar. 0: Highest Quality;
1: Good Quality;

2: Do Not Use

Quality flag for temperature profile below Press_mid_top_bndry
mbar and above Press_bot_mid_bndry mbar. 0: Highest Quality;
1: Good Quality;

2: Do Not Use

Quality flag for temperature profile at and below
Press_bot_mid_bndry mbar, including surface air temperature. 0:
Highest Quality;

1: Good Quality;

2: Do Not Use
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TAirSup

TAirSupErr

num_Temp_Func

Temp_ave_kern

TSurfAir

TSurfAirErr

Qual_Surf

TSurfStd

TSurfStdErr

numHingeSurf

freqEmis

emisIRStd

emisIRStdErr

Effective_Solar_Reflectance

Qual_H20

H20CDSup

H20CDSupErr

totH20Std

totH20StdErr

num_H20O_Func

H20_verticality

32-bit
floating-
point

32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point

16-bit
unsigned
integer

32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
integer

32-bit

XtraPressureLev (=
100)

XtraPressureLev (=
100)

None

TempFunc (= 23) *
TempFunc (= 23)

None

None

None

None

None

None

HingeSurf (= 100)

HingeSurf (= 100)

HingeSurf (= 100)

HingeSurf (= 100)

None

XtraPressureLay (=
100)

XtraPressureLay (=
100)

None

None

None

H20Func (= 11)
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Atmospheric Temperature at XtraPressLev in Kelvins. Value at 1-
based index of nSurfSup may be an unphysical extrapolated
value for a pressure level below the surface. Use TSurfAir for the
surface air temperature.

Error estimate for TAirSup (K)

Number of valid entries in each dimension of Temp_ave_kern.

Averaging kernel for temperature retrieval.

Surface air temperature in Kelvins

Error estimate for TSurfAir

Overall quality flag for surface fields including surface
temperature, emissivity, and reflectivity. 0: Highest Quality;
1: Good Quality;

2: Do Not Use

Surface skin temperature in Kelvins

Error estimate for TSurfStd

Number of IR hinge points for surface emissivity and reflectivity
Frequencies for surface emissivity and reflectivity in cm-1 (in
order of increasing frequency. Only first numHingeSurf elements
are valid)

Spectral IR Surface Emissivities (in order of increasing frequency.
Only first numHingeSurf elements are valid)

Error estimate for emisIRStd

Effective spectral IR bidirectional surface solar reflectance,
including cloud shadow effects (in order of increasing frequency.
Only first numHingeSurf elements are valid)

Overall quality flag for water vapor fields. 0: Highest Quality;
1: Good Quality;
2: Do Not Use

Layer column water vapor (molecules / cm**2)

Error estimate for H20CDSup (unitless fraction of H20CDSup)

Total precipitable water vapor (kg / m**2)

Error estimate for totH20Std

Number of valid entries in each dimension of H20_ave_kern.

Sum of the rows of H2O_ave_kern.
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H20_ave_kern

H20_VMR_eff

H20_eff_press

H20_dof

lwCDSup

IwCDSupErr

clWSup

Qual_03

totO3Std

totO3StdErr

03CDSup

num_O3_Func

O3_eff_press

03 VMR _eff

O3_verticality

0O3_ave_kern

O3CDlInit

Qual_CO

CO_total_column

COCDSup

floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
integer
16-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
integer
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
32-bit
floating-
point
16-bit
unsigned
integer
32-bit
floating-
point
32-bit
floating-
point

H20Func (= 11) *
H20Func (= 11)

H20Func (= 11)

H20Func (= 11)

None

XtraPressureLay (=
100)

XtraPressurelLay (=
100)

XtraPressureLay (=
100)

None

None

None

XtraPressureLay (=
100)

None

O3Func (= 9)

O3Func (= 9)

O3Func (= 9)

O3Func (= 9) *
O3Func (= 9)

XtraPressureLay (=
100)

None

None

XtraPressurelLay (=
100)
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Averaging kernel for water vapor retrieval.

Effective H20 volume mixing ratio for each trapezoid.

H20 effective pressure for the center of each trapezoid

Measure of the amount of information in H20 retrieval (deg of
freedom).

Layer molecular column density (molecu